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Here, in one great, brand- 
new volume is EVERYTHING you 
need to know to do ANY job in or 


Mechanics f around your home—repairs, alter- 


ations, improvements, and new 


PTI al Prodects. 


JUST A FEW OF THE PRACTICAL JOBS FULLY DESCRIBED 


How to choose the right paint for Install a call-bell system, a front- 


every job 
Figure the quantity of paint needed "circuit, or a burglar alarm 

Paint a house—inside ‘and outside Locate a short circuit 

Care for brushes Repair electrical equipment and ap- 
Refinish or “touch up” an auto pliances 


el YOU need this Book 
Tighten a lore chair, oor board, | = wow owes end ee 
Fiz a window, door, or drawer that 


‘= HOBBYISTS! You'll get a, erent 
‘Thaw frozen pipes tot the andre of rcae 


‘Make a Bagstone walk, a sidewall, | helpful ints, 


BIG... AUTHORITATIVE... fall concrete atop a ule: | eesti mt Yor tdi ot 
TREMENDOUSLY HELPFUL wands baie replace Tne pes cteaes, 


Install glass blocks 


BOOK YOuUtt EVER OM 


COMPLETE INFORMATION ON EVERY PRACTICAL TRADE 


‘Turn to this comprehensive HANDBOOK with confidence. You will 
find its helpful pages crammed with the latest, most efficient and 
workmanlike ways of doing every kind of job about the home 
and in the home workshop. Carpentry, metal work, electrical 
work, plumbing, masonry, painting and decorating—all explained 
by master craftsmen. The most detailed information about how 
to choose, repair, and apply the right materials in the right places. 

Every move in the use of tools is shown by vivid hands-at-work 
photographs. All the important operations, and those “tricks of 
the trade” that play so great a part in good craftsmanshij 
explained and made crystal clear by detailed step-by-step draw- 
ings. Complete directions, fully illustrated, for thousands of jobs, 
small and large—from fixing a broken window to installing a 
hot-water heater; from varnishing a chair to painting a house. 


bonds. Forming 
rows joints, Fire 


Principles of paint mixing, formulas, and how Complete information about 
‘to obtain any desired hue: Full directions for ‘metals, and the 


‘mixers, clocks, heaters, 
Fics Fie espaol bumer re: 
(rigerators, lighting planta, pumps, motorn, 
feneratort. and. control all clearly 
Seseribed, with practical and hint 
{or trouble shooting and adjustment. 
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----- MAIL THIS COUPON -----7 


D. Van Nostrand Co, Inc, Publishers, 250 Fourth Avanve, New York 3, N.Y. 
Please send me copy of THE HOME MECHANIC'S HANDBOOK. Wi 
10°dape't will ether return the book, of send You $1.95 lu few cent 
‘sus b0 «month fortwo monthe stl the total price of $895, plus postage 
reasons ireamount of 85.95 with thiscoupon, we willpay | 
See Satme rerurn privilege and refund guarantee i not completely oatiahed ) 
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Stop Worrying About 
Your Future! 


HERE IS YOUR GUIDE TO SECURITY AND INDEPENDENCE ! 
YOUR OWN STORE—WHEREVER YOU WANT TO LIVE 
IN ANY LINE OF BUSINESS YOU LIKE! 


If you have ordinary intelligence, a small amount of money, 
and the will to succeed, you can open and operate a small 
retail store successfully. You can have independence, peace 
of mind, the respect of your neighbors, a prominent place 
in the community, and a future that will enable you to 
purchase a home, educate your children, have money in 
the bank. Here is a book that tells you everything you need 
to know about how to start, the pitfalls to avoid, how 
to proceed, from locating a store to banking your profits! 


A PRACTICAL GUIDE to SUCCESSFUL RETAILING 


In this practical guide to successful retailing, you will find the answers 
to every question you can think of about operating a store. It tells you 
how you can be sure your location is right. How much capital you will 
need to start. How to advertise. How to make attractive window displays. 
How to arrange store interior. How to buy merchandise. How to build 
good-will. How much to pay for rent, heat, light, water, insurance, How Ste 
to keep good records, etc., etc. Streamlining sa 


EVERYTHING FROM BUYING TO BUDGETING a 
‘The answers to all of the above questions—and many more—are to be 
found in “A SMALL STORE AND INDEPENDENCE,” by David B. 
Greenberg and Henry Schindall, men whose initiative and skill have 
enabled them to make their mark in the retail field. Even if you don't 
know the first thing about the retail business, you will be able to under- 
stand this clearly-written explanation of the basic principles common to 
all successful retail stores. Let this book be your guide in forming your 
policies, and your plan of procedure. Let it tell you the things you need 
to know about everything from buying to budgeting. 


7 DAYS’ FREE TRIAL OFFER 

Let us send you “A SMALL STORE AND INDEPEND- 
ENCE" for 7 days’ trial. Send no money now. When the book SMALL STORE 

ives, pay postman only $2.50, plus mailing charges. If you T 
are not completely sished with the wealth of information wil pay the ponman $2.50 nin delivery 
contained in this if you do not agree that it will guide @ Sherees. If T am not sat ible book a 
you to a successful career, return it in 7 days and we will - Practical guide to tucceseful retailing.” 1 wilt 
refund your money. You risk nothing. 

SEND NO MONEY—MA‘L COUPON NOW 

“A SMALL STORE AND INDEPENDENCE" contains 243 
pages packed with invaluable facts. 16 chapters containing 
explanatory tables and charts. 13 additional chapters describ- City vs Zone... Stat 
ing specific types of retail stores in detail, each written by a ‘Check square at left if you enclose $2.50 
specialist in that field. Mail coupon this minute! iy all postal 
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POPULAR SCIENCE 


DO YOU BELONG 


in the new world? 


Tuene’s a new world opening all around you 
world of Electronics, Plastics and other new indus- 
tries . .. a world of new developments in Aviation, 
Building, Chemistry, Engineering, Business. 

With opportunities and rewards coming faster than 
ever, you can’t afford to be a back number. The 
advancements are going to the trained men and 
women, And if you're as smart as we think you a 
you're planning now to join them. 


That's where the world-famous International Cor- 
respondence Schools come in. The 23 Schools of 
LCS. s for Moderns. There’s an Aviation 
School mobile School , . . Schools of Air 
Conditioning, Chemistry, Radio, Accountancy and 
Management . . . Schools in virtually every field of 
modern industry and commerce. 


There are Courses on Plastics . . . Diesel Engines 

+ Electronics . . . a Course for Flight Engineers. 
‘And constant revision keeps the Courses in other 
subjects just as up to the minute, Here's tomorrow's 
training for you now. Mail the coupon today for 
full information! 


BOX 7648-L, SCRANTON 
‘Without cont or obligation, please send me full particulars about the course before which L have marked X: 
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These editors 


are ARTISTS 


Pictures are a big part of Popular Science 
Monthly. Pictures that tell a story all their 
own; pictures that illustrate a point or a 
Process; pictures that let you look inside 
whirring machines; paintings, drawings, and 
photographs to show you how things work or 
how to make things. In fact, there are 420 
pictures in this February issue — which 
makes Popular Science a “picture digest” as 
well as a journal of scientific theory and 
practical mechanics. So let me tell you about 
some of the people who put the pictures into 
these pages. 


Michele de Santis has been 
“Mike” around the Art De- 
partment for 14 years. He 
studied mechanical engineer- 
ing at New York University 
and architecture at Columbia. 
From T-square and triangle 
he moved to charcoal and oil 
at Grand Central and New 
York School of Design, where 
he later taught commercial art. Eventually, 
this combination of engineering and art 
found the perfect outlet—and de Santis has 
been a working art director at Popular 
Science ever since. His special facility, un- 
derstandably, is the projection of an idea 
drawn with a dull pencil on an old envelope 
into complete working plans with a slick 
perspective sketch of the finished job. 


ht 


do SANTIS 


Harry Samuels was born in 
London and came to this 
country as a boy in 1917 when 
the U-boats were loose in the 
Atlantic. While still in New 
York's Stuyvesant High 
School, he got into the print- 
ing business. After more 
training in the production end 
of advertising, in 1927 he took 
this handy knowledge to Popular Science, 
where he works with type, pictures, and 
color. Over the years, Samuels has scanned, 
selected, and scaled many thousands of 
photographs, in spite of which his hobby is 
photography. An important part of his work 
as a PSM art director is combining words 
and pictures into page layouts that invite 
the eye as well as the mind. 


= 


ry 


SAMUELS 


Stewart Rouse is the staff 
artist who has made so many 
of the cutaway drawings that 
help the rest of us to under- 
stand such commonplace com- 
plexities as the automatic 
transmission, and the radio 
proximity fuse. Incidentally, 
rouse __ the Bureau of Standards said 

Rouse's pictorial explanation 
of the VT fuse (PSM, Dec. ’45, p. 86) was the 
clearest available, asked (and was granted) 
permission to use the drawings. Rouse is a 
lanky Lincolnesque character who came 
from the tall corn country by way of Chi- 
cago's famous Art Institute. Perhaps because 
of his own altitude (6 ft. 414 in,) he has al- 
ways been somewhat air-happy, once built a 
homemade airplane that a harsh govern- 
ment refused to let him fly, 


Samuel Dukler is another 
PSM staff member who com- 
bines engineering with art. 
Born in New Haven, he nat- 
urally went to Yale's Sheffield 
Scientific School, then unnat- 
urally transferred to the 
School of Fine Arts, taking 
his degree in architecture. He 
DUKLER worked as an architectural 
designer, turned to illustration, then back to 
architecture in New York where he helped 
on the East River Drive blueprints. 


Robert Reid Macguire, 
PSM’s new Art Editor, is an 
old hand in the business of 
pictures on paper. A short 


él 


\y and solid Scot, Macguire wore 
kilts until he pulled on his 
first long trousers in this 
country. A GI in World War I, 

MACGUIRE he Stayed on in France after 


the fighting, studied at the 
Ecole des Beaux Arts, Les Arts Decoratifs, 
and Academy Julien in Paris. He has worked 
as a designer of stage settings, as art direc- 
tor of one of New York's biggest department 
stores, as an instructor in layout, as an in- 
dustrial designer, and as an editorial and 
advertising art consultant. His job at Popu- 
lar Science is to sit down with the managing 
editors, the writers, and myself, to work out, 
around the long table in my office, the best 
possible editorial treatment of a stdty— 
whether that treatment calls for all pictures, 
all text, or a happy combination of both. 


The editors of Popular Science Monthly, 
as engineers and artists and writers, consider 
their chores collectively. Our job is to turn 
out a complete yet compact notebook of 
science for the citizen, and an understandable 
manual of the mechanics of living. 

~. 


STEPS OUT. 


on lighter, 
stronger tires 


PCA hos always boon a “stepping out” 
airline all during its 18 years of his- 
tory. With its new fleet of 4-engined, 
86-passenger Capitaliners makin 
“trolley runs” between industrial 
capitals formerly hours apart, PCA 
“steps out” again to serve even 
better the air travelers of peacetime 
America. At PCA air terminals every- 
where, Capitaliners are stepping out 
on the famous Safety Block ‘Tread 
of the U.S. Royal Airplane Tire. 


“U.S.”, too, has stepped out to make 
aviation history. Its pioneering of 
rayon and nylon cord bodies was the 
beginning of the truly modern air- 
plane tire. . . geared to the needs and 
the demands of today’s airplanes... 
from two-seaters to super-transports. 


=> 
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WHAT’S YOUR HOBBY? 


00 
2. A SMALL BUSINESS OF YOUR OWN 


rom $100 to 


5. HOUSES FOR HOMEMAKERS 


By Royal Barry Wills 
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Be honest now— 


suppose that a better job had opened up in 
your company—carrying with it promotion 
and more money—could you qualify? 

If you were boss, would you select “YOU” for 
that better job? 

Consider before you answer. 

First of all, could you fill the job? Has your 
experience fitted you for the step forward— 
have you been preparing for promotion apart 
from experience gained on the job? 

Or have you just been filling a niche, 
doing daily tasks well but making no 
real and intelligent effort to learn and 
qualify for the job ahead so that if an 


lf YOU 


were Boss 
would 


YOU 


promote 


“YOU”? 


i) directing the efforts of other 
men is a valuable asset to 
any business organization. 
He never wants for a good 

job and above average earnings. He gets ahead. 

We have helped thousands of men achieve 
promotion and more money—success some- 
times beyond their dreams—a success that was 
started by a coupon similar to the one below. 

Get out of that rut—don’t be satisfied with 
a mediocre job at small pay—be a success in 
business—this coupon may be your first step. 

So send it today—right now—tomorrow 
never comes for the man who consistently 
puts things off. 


La Salle Extension University 


Ai Correspondence Institution 


opening should occur you would be Dept. 283-8 417 $, Dearborn, Chicago 5 
it? af can me ability a1 now! for real motion, I 
ready to fill it? you can help me gt the ability and knowledge fr real promot 


The man who gets real promotion 


TTean succeed in the field T have checked below 
send this without obligation to me. 


Yyour free 48 page booklet telling how 
"f understand you will 


D Accounting 
OCP A Caching 


5 Becincee Management 
1D Effective Speaking 


1D Law: LL.B. Degree 
G Foremanship 
justrial Management 
O trame Management 
© Business English 
1 Stenotypy 


is the one who makes his own breaks 
—the man who slaves in the ordinary 
job at low pay just wishes and dreams 
of promotion and more money. Which 
are you? 

Business is always willing to pay the 
man who knows—and pay him well. 
The man who is ready and willing to 
take responsibilities—and capable of 


City and State __.. 
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How to @ it rm 


1. send you' Soldering Equipment and Radio par 
show you how to do Radio soldering; how to mount an 


You get parts to build this Vocuum Tube Power Pack; Building this A. M. Signal Generator gives you more 
make changes which give you experience with packs valuable experience. It provides amplitude-modu- 
of many kinds; learn to correct power pock troubles. lated signals for mony tests ond ex; 


MEN I TRAIN AT HOME GET G GOOD JOBS LIKE THESE 


(hy ‘Aircratt radio |g 
am still climb- 
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aeadio shop for my: | 
Self and own all my 
equipment. lent 
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$ilo.s month "J. ha SCHIV: ‘i Ote ¥'SremaEnG. 86 hte" aes BOVePTE, 
EXER: Jit: Aberdeen, Mis” ‘ZIRDEL, Chascley, NorthDekots, LitchRelaave,W.Wilimar itinn, Bor 218, Greenwood, Miss. 


"im own shop 
ae a reeult of 
i 


otennetod 


10 POPULAR SCIENCE 


by Practicing 


in Spare Time 


& 


KNOW RADIO 
Win Succedt— 
I Will Train You at Home 


Sena coupon for FREE Sample Lesson, ‘Getting 
Acquainted with Receiver Servicing.” and FREE G4- 
Reger Pook, “Win Rich Rewards in Radio.” See how 
Refer "trains you at home. Read how ou, practite 
building. testing. ‘repairing Radios with SIX BIG 
KITS of Radio parts Psend you. 


Future for Trained Men is Bright 
in Radio, Television, Electroni 
‘The Radio Repair business is booming NOW. Fix- 


You get parts to build Radio Circuits; then test them; ing Radios pays good money as a spare time or full 
ye how they work; leam how te design special {ie tuenCpportunitics it Police, Aviston. Baris 
circuits; how to locate ond repeir circuit defects, Radio, in Broadcasting, Radio Manufacturing. Public 


Address work, etc. ‘Think of the boom coming now 
that new Radios can be made! ‘Think of even greater 
opportunities ‘when. Television and Blectronics are 
available to the public! 


Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 

‘The day you enroll I start sending EXTRA MONEY 
JOB SHEETS to help you make EXTRA money fixing 
Radios in spare time while learning. MAIL COUPON 
for sample lesson and 64-page book FREE, It’s packed 
with facts abo nities for you, ‘Read about 
my Course, Read letters from men T trained, telling 
what they are doing, earning. MAIL COUPON in en- 
velope or paste on penny postal. J. £. Smith, President, 
Dept. €BP3, Notional Rodio Institute, Ploneer Home Study. 
Radio School, Washington 9, D. C. 


Our 32nd Year of Train- 
ing Men for Success in 
Redio 


local and distant stations—ond gives you more 
experience to help you win success in Radio. 


ee es et eee 
SAMPLE LESSO! eh ee ere 


Gives hints on Receiv Gall. Please write 

Servicig. Locating “De- SESE Se eee) 
fects. Repair of Lowd: 
ipeaker, 1. Transformer 
Gane: ‘Condenser 


My Radio Course Includes 
TELEVISION + ELECTRONICS 
FREQUENCY MODULATION 


Age 


ity —_ se State aE 
(Please include Post Omice Zone Number) 
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MENTAL CREATING 


TF you just like to dream, read no further. There 

‘comes a time when your fancies must be brought 
into light—and stand the test of every-day, hard 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?” 

All things begin with thought—it is what fol- 
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
anything else, can be dissipated—or it can be made 
to produce actual effects. If you know how to place 
your thoughts you can stimulate the creative proc- 
esses within your mind—through them you can 
assemble things and conditions of your world into 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con- 
sists of knowing how to marshal your thoughts into 
a power that draws, compels and organizes your 
experiences into a worth-while design of living. 


ACCEPT THIS Yree BOOK 


Let the Rosicrucians tell you how you may 
complish these things. The Rosicrucians (not a 
religious organization), a world-wide philosophical 
fraternity, have preserved for centuries the an- 
cients’ masterful knowledge of the functioning of 
the inner mind of man. They have taught men 
and women how to use this knowledge to recreate 
their lives. They offer you a free copy of the fas- 
inating book, “The Mastery of Life.” It tella 
how you may’ receive this information for study 
and use, Use coupon opposite, 


The ROSICRUCIANS 
(AMORC) 


SAN JOSE CALIFORNIA 
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What I'll Do For YOU! 
Where do, YOU want solid, tough LIVE 
MUSCLE? “are you Fat and tabby? 6 skinny 
Ted gamby? A you shorn, hay 
days tired? Til give you a sledgehammer fi 
od mighty forearm, Add inches to your biceps. 

Race Sri arn Your Mo 
tone legs that are always tied 
into_mighty. ‘vigorous columns of speed -and 
Saminas "You'll begin to know what it (eels 
tite to really LIVE! 


SEND FOR FREE BOOK 
Mail coupon right now. I'll send you a, FREE 


Let Me Make YOU 
a NEW MAN 


—in Just 15 Minutes a Day! 


YES, Sit, shar's my job! 1 "RE- 
BUILD” skinny, run-down weak- 
lings — fellows so’ embarrassed by 
their second-rate physical condition 
that they always hang back, let others 
walk off with the best jobs, the pret: 
tiest girls, the most fun and popular- 
ity. T turn weaklings like these into 
HE-MEN—REAL SPECIMENS OF 
HANDSOME, MUSCULAR MAN. 

HOOD — overflowing with pep. 
power, vitality! I'll PROVE that, 
in only 15 minutes a day, I can 
make YOU a NEW MAN too! 


"LL PROVE What I Say! 


1 know what it's like to have a 
body others laugh at. I myself was 
once a 97-pound weakling—timid, 
ill-at-ease, ashamed to strip for 
sports or a swim, I want the proof, that 
ay Then Lgincorered "Dynamic Te your, system. of, "Dx: 
Then dcop," Dre 
Baas hace amet grat Bred 
DEVELOPED MAN." Since thea pares Sion bia 


COPY of my famous ilustraged book Ever 


ing Health and. Strength." a it 1 talk to 
min stright trom theshoulder langage 
Wow you actual photographs of myself and other 
fellows "who. became "NEW MEN, my ‘ways 
You'll read the story of 

"Dynamic. Tension! — 
what it has done for othe 
ers, what I'm ready to 


PROVE in only 15, min- 
vies a day,, it can do for 
YOU! Send for this book 
today! AT ONCE! Ad- 
dies me personally 
CHARLES ATLAS, Dept 
1B, 115 East 23¢d 

New York 10, N. 


18 
ard Street, New York 10, N.Y. 


Name 


Ramic Tension” will Bela ar wee pIaTRIT 


tay" Dynamic Tension” bas ane. x e 7 

formed thousands of other weak, meat Sede oe ity —____ fiP'aay ate 
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NOW ts tHe TIME to 
PATENT anp SELL Your INVENTION 


Now, more than ever before, is the right time to patent and sell your invention. Why? 
Because manufacturers everywhere, in striving to keep ahead of competition, are looking 
for new inventions and buying up the patent rights thereon so that they will have better 
and more attractive items to make and sell, Hence, the wise thing for you to do is also 
to act at once. Protect your invention—and yourself—by applying for a patent now. 


FREE “PATENT GUIDE” EXPLAINS WHAT TO DO 


Our Free 48 page “Patent Guide for the Inventor”, containing complete information about 

ent procedure and selling inventions, answers many important questions concerning 
Patents that inventors constantly ask. It tells what facts, details, drawings, sketches, etc 
are necessary to apply for a Patent; how to protect your invention through dated and 


witnessed disclosure; how to do this at once to safeguard your rights; how Patent Office 
Records can be checked to determine whether the invention is probably patentable before 
filing fees need be paid; discusses costs involved and a practical way these can be paid 
as the application progresses. It tells how some inventors secured financial backing; how 


many simple inventions have proved large commercial successes; how Patents covering 
improvements also can be profitably utilized and marketed; and countless other facts that 
every inventor will want to’know. And in addition, our “Patent Guide” contains illustra- 
tions of over 150 basic mechanical movements. 


WHY YOU NEED EXPERT ASSISTANCE 


The Patent Laws were enacted for your benefit—to give you protection for the features 
of your invention which are Patentable, But these features must be legally and concisely 
set forth in the form of “claims”. This phase of the procedure is so complex that the 
U.S. Patent Office advises the Inventor to engage a competent Registered Patent At- 

We maintain a large staff—carefully trained registered patent attorneys—expert 
draftsmen—experienced searchers—to serve you. We have been_ serving inventors for 
more than twenty years, Write for a free copy of our “Patent Guide for the Inventor” 
today. Clarence A. O'Brien & Harvey B. Jacobson, Registered Patent Attorneys, 
62-B Adams Building 4, Washington, D. C. 


CLARENCE A. O'BRIEN 


& HARVEY B. JACOBSON 


REGISTERED PATENT ATTORNEYS 
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PAGES 
Over 150 


Mechanical 


Movements 


“RECORD OF INVENTION” 


With our free “Patent Guide for the Inven- 
tor” you will receive also free a “Record. of 
Invention” form, This “Record of Invention” 
enables you to conveniently make a proper, 
dated disclosure of your invention before ~ 
you file your patent application, which 
will prove of great value to you, should 
the occasion for evidence arise. 


\ 


TAKE FIRST STEP NOW |\ 


Remember, in Patent matters action is 
important. Delay can be costly. There- 
fore, take your first step now—toward 
protecting your invention. Send for your 
free copy of our “Patent Guide for the 
Inventor" containing complete informa- 
tion about patent procedure and selling 
inventions. At the same time, receive 


fi “Ri ‘d of Invention” fe ith 
Peet §=CLARENCE A.O'BRIEN 
ti jtab- 
fishing tts date. This step conts. you & HARVEY B. JACOBSON 
nothing—yet may be vital to your suc- 


cess. Mail the coupon in an envelope, 
‘or paste it on a penny postcard—now. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Reghterod Patent Attarneys bere the United Sales Patent See 
62-8 Adams Building, Washington 4, D. C. 

1d me your 48-Page “Patent Guide for the 
Inventor” and your, specially prepared “Record of 
Invention” form FREE. This request docs not 
obligate me, 


(Wor thy of 


Yo ur Trust. 
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set to function when you st 


‘There is no breathless ll it or won't 
it go” concern for you. ‘There is no heavy 
battery drain . . . no metal-to-metal rub to 


cause extra wear. Pyroil prevents formation 
of carbon and sludge, too. Ask your service 
man to add Pyroil today. 
(*Pyroil W is Winter grade of Pyroil B.) 

PYROIL FOR AIRCRAFT ENGINES 

Use Aircraft Pyroil B for 
lubricating oil, Aircraft 
Pyroil A for gasoline, 
Manufactured and Guar- 


anteed by Pyroil Com- 
ny, W. V. Kidd. 


PYROIL COMPANY 
114 Main Street, La Crosse, Wisconsin 
I want my car to last and run properly. Please tell me more 
about Pyroil and how it can accomplish this for me. 


Name, 


Jerry, the talking dog, 
is entertaining hospital- 
ized veterans, by courtesy 
of the PYROIL Company. 


= LETTERS 


Telewire 


Sir: 

‘We have wire-recording phonographs. 
Why don't we have wire-recording cam- 
eras? The picture, in motion, would be 
taken with a television sending ‘set and re- 
corded. Then it would be projected with a 
television receiving set. Any bad shots 
could be erased. 


GERALD BAKER 
Cresco, Towa. 
It 4s. practically PSM wilt re- 
port whoa ts prachoas 
Pu 
Sir: 


On page 70 of your October issue I find 
an error in the bottom illustration, south- 
east corner. The legend says “Plutonium 


(Pt-239).” Pt is the symbol for platinum; 
plutonium is Pu. 

‘MAuRICE DAvipson 
Detroit, Mich. 

PSM’s Department of Grammar, Spell- 
ing, and Atomics takes a blush., ai 
Photodimmers 
Sir: 


‘To prevent accidents resulting from un- 
dimmed motor headlights, I suggest a pho- 
toelectric cell behind the radiator, properly 
connected to the lamps. Beams ‘from the 
lights of oncoming cars would automatically 
dim dazzling headlights. 

ALLEN BRUCE 


Shelburne, N.S., Canada, 


Campaign Bars; Battle Stars 


Sir: 

In PSM, November 1945, Lt. Frank J. 
Savage's picture said he had been in four 
major battles, indicated by little bronze 
stars on the ribbons he wore. You made a 
slight mistake; he had been in six major 
battles, because there are four stars on his 
Asiatic-Pacific campaign bar and two on his 
Philippine Liberation bar. 

M.T.D. 


Clinton, Mass. 

As explained at the time, two of the stare 
on his Asiatic-Pacific ribbon represented the 
same engagements as the two stars that the 
lieutenant wore on his Philippine Liberation 


ribbon. 
(Continued on page 18) 
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7m FREE BOOK 77. 


TO PROTECT THEIR 
INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money isenticing. Sales sources 
are many if your invention has merit. But, be sure—before Invention Record 
you place your device in strange hands—that it is fully ea 
protected. A United States Patent gives you this protec- JEIUMUEIUE DT Taettii 


tion, The first step toward inventive success always is— 
and always has been—the application for a U.S. Patent. (hehe gL 14 UL 


There is no other way to protect your invention in MATA MC UU Le 
accordance with the laws of this country. 


i Our new FREE Bock 1 the Iatet vol - 
MAKE THIS RECORD NOW 1 you tave_an ine fp Sesion tel Fates othe ater ite Soc A 
eation, and wish to secure it for the (ature, act Xonte" Havel ff, yaar sho tne. Mui ha cmon a 

dated row and recorded in our fice.” We wil wend vou this FREE lf Sou Toestios™ andar tei tte That 
fnvention Record ‘Form for the purpose. “Fill out’ the. invention 

Record Form fully describing the mature of your invention. ‘Make How to know Wf there is a prior U. S. pat 

fa sketch of its main features. Mail it to us and we will record the PD tl et 

date it was received in, our office. The earlier the date the better Fone 

your chance of combati fal inventors. who may lay. claim. to paar 

Your idea later, “Don't delay a single minute in taking this ime ation fo 

Fortant step. Your whole future. may depend upon it Mail the 
foupon for our FREE Invention Record Blank ond New FREE 
Book "Today! 


HOW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS Tre v. Patent Office 
strongly recommends—unless the inventor is familiar with such 
matters—that he employ the services of a Registered Patent Attorney 
in the preparation of his Patent Application. We are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office. 
We have had long experience in studying hundreds of types of 


protect yourself in 
royalty agree: 


ribe it accurately and convincingly in technical language. It 
ss us the perception to center arguments upon those details of 
F invention which, in our judgment, will be looked upon most 
favorably by the Patent Office Exami 


Mail the coupon today for our new FREE Be 
to Protect, Finance and Sell Your Invention 


FREE, Invention Record Form—maybe this step will 
pave the way to future security for you and your 
family. Act Today! 


road to fortune—but if you have 
if it serves a definite new need... 
{fhe Buble accep ive can tell you it may provide 
the security and benefits you are seeking. 


McMORROW & BERMAN 
Patent Attorneys 
142K Atlantic Building 
Washington 4, D. C. 
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‘Completing Course 
“Before completing the N.I.A. course, 
I sold @ feature to Screenland Maga- 
zine for $50. That resulted in an im- 
mediate assignment to do another for 
the same magazine. After gaining co 
fidence ve feature stori 

ne working into the fiction fel 


7 seriously expected to do s0.”— 
Gene E. Levant, 116 West Ave. 28, Los 
Angeles, Cal. 


Why Can’ 
You Write? 


It’s much simpler than you think! 


‘© many people with the “germ” of writing in 
them simply can't get started. They suffer 
from inertia. Or they set up imaginary barriers 
to taking the first step. 
Many are convinced the field is confined to 


persons 
Few real 


ifted with a genius for writing. 

f@ that the great bulk of commercial writing is 
-called “unknowns.”” Not only do these thousands 
fof men and women produce most of the fiction published, 
bur"countiess” articles on business affairs. home and sho 
cratts, local and club activities, gardening, sports, travel 
homemaking, ete., as 

‘Such material isin cofstant demand. Every week thou- 
sands of checks for $25. $50 and $100 go out to writers 

‘perhaps no greater than yours. 


‘Newspaper copy desk editors waste 
or ancient. classics. ‘The story ls the 
“cub oes through the course of prac= 

turns out more successful 


ot 


thing. Every copy. 
Heal critietsm—a training “th 
authors than any other experience, 

‘That Is why Newspaper. Institute 
writing instruction on the Copy Desk Stethod. 
Keeps you writing in Your own home. on your own time. 


America bases ite 
Te starts and 


Kind of "eeiwal’ oavignments, given 


porters, ‘Thus 
NOTICE TO 
CANADIANS 


vinetive styl 
‘easy, absorbing. Profitable, too. as you 
‘tain’ the “professional” touch that gets 
Your material accepted by" editors. 
‘Above all, you can sce constant progress: 
week by ‘week as your faults are cor- 
Fected and your writing ability grows. 


Have You Natural Ability? 


Que Writing Aptitude Test will: re- 


Joy" taking ‘this. te 
or obligation 
below. “today 
America, One Park Avenue, New York 
6. N. ¥, (Founded 1925) 
‘Newspaper Institute 
‘One Park Avenue, New York 16,'N. ¥. 


‘Send me, without cost or obligation, your 
tion tule lpttede Tes? and Carter Informa 
jon about’ writing for promt ‘as 
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Breathless Rockets 


Sir: 

You made the statement that a rocket 
will travel through a vacuum faster than 
it can travel through the atmosphere. I'm 
sure that a rocket through a vacuum would 
not travel anywhere. Without oxygen there 
could be no combustion. 

GerarD J, VosBURGH 
New York City, 


Like small-arms cartridges, big-gun 
shells, or dynamite, rockets carry their own 
oxygen. Absence of air means only less fric- 
tion, more speed. 


War and Peace 


Sir: 

Maj. George Fielding Eliot, in his article 
“Compulsory Training Is Vital,” is illogical; 
his statement that the only way peace has 
been kept is through force is ridiculous. 
Peace has never been kept, and wars have 
always bred wars. History has proved that 
when militarism has taken over a country, 
that country is doomed to one war after 
another until it finally succumbs. Our coun- 
try has taken many steps along that path; 
only strong free men can pull it back up the 
Rade. 


Zigzag, Ore. 


HERBERT BUELTEMAN, JR. 


How strong? Does weakness breed 
strength or freedom? 


Cyclotron Champion 


Sir: 

T believe that the destruction of the Jap- 
anese cyclotrons served no useful purpose. 
It was an act of vandalism comparable to 
the burning of libraries and the destruction 
of works of art and cathedrals. 


‘HAROLD C. UREY 
Washington, D.C. 


Thanks to Professor Urey (Nobel 
winner and new head of U.8. atomic re- 
search) and other forward-looking scien- 
tists, PSM has sound support for its beliefs 
expressed on page 65, January. 
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AIR CONDITIONING GUIDE... .$4 
Rent fom Cover to Corer—i380 Pages, Fully ius” Covering 
baste prinelples, servicing, operation a repair of household, ‘coum 
mercial & Indietria reftepration ai conditioning A, gold 
ine of essential important facts for engineers, servicemen, wert. 


UDELS C, 
Al eit Nitses se ARPENTERS & BUILDERS , 


dents. 
AUDELS WIRING DIAGRAMS. .....$1 


Gives practical facta on witia 
wi 


flea 
Healy all elds 


iy how 
 dlagr 


AN AUDEL GUIDE IS A GOOD FRIEND! 
AUD tunes & STEAMFITTERS Use the brains and experience of others in there Guides of the 


ols. Trades. Sove time ond money with right methods, short « 
ist labor saving ideas. CHECK NOW! You can look over any Au 
Guide in your home. Start the Easy Payments if satisfied. 


te 
Feit oahctahihee en ee, ome CUT HERE «=m mn 


AUDELS eee WORKERS 5 iM AIL ORDER 


Prycleal tide tnformation Pda ht Miia Wry 
iS. i ities THEO. AUDEL & CO.,49 W. 23 St,New York 10,N.Y. 
TAN ETM! Please mail me for 7 days’ free examination the books 
AYOU B marked (X) below. I agree to mail $1 in 7 days on each 
book or set ordered, and to further mail $1 month on each 
I book or set ordered until I have paid purchase price. 

1 If I am not satisfied with Guides I will return them, 

Chandos REFRIGERATION & Air Contontas: Guide . 4. 


Aupy tS ‘ANSWERS ON Daudets PUMPS, ENerauLiCs a hin Compnessons £ 
PRINT RE DING... ie WELD! eof tt 
mene ‘hip & airplane. 316 pages, fully tusteated GAudele SHEET METAL WORKERS Handy re 
AUDELS NEW MACHINIST. & AIRCRAFT WORKER oo ions ©: 
TOOLMAKERS HANDY. eee pet WE GAudels MACHINE: & FOOLMANERS Hendy won 


ractice tn allt 
ho DF a 


fat Reet Secours 
eftase RESabisek ehiee 


a 
Tndexed, 
Ite Print Readin 
matics for Machi 
Bilas Mule, 60 . 
‘companion that answers your questions 


APE MATHPAET SE. ANICS $2 


Mainesates for home study or retereae, 708 i 
Practical mathematics om feave correetiy- 
ary, correct methods covering res dik Indexed, 


AUDELS RADIOMANS GUIDE... . $4 
‘understanding of radio including Efcatency 

‘Pelovision, etc, Aircraft de Marine Radio, For radia 
eure fT, pages. 400 Illustrations & 

tiucrlew Questions & Answers, Reference Inde 


AUREL FLECTRONIC. DEVICES, site, 
lifemination, Treavencies, voltage, photocell, tubes, Ob 
wiring dlagrams, ee. 


L Guides at $1. each 
ES. 


peeBrereee® peeppepereeereereeeress 


0 pages, illetr 
lectrie and acetylene welding including 


1 Pam. 


AUDEL, Publishers, 49 W. 23 St.,N.Y.10 J emptoyea by. 
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Ste 7 
>) Start at Once to EARN 


asian of which the fol 


10 000 § Stent phot 


DYNAMIC MUSCLE 
@ your ARMS, LEGS, 
BACK, CHEST. 

) 2d suourvers 


WORLD'S GREATEST 
BODY BUILDER 


«OR IT WON'T COST YOU A CENT! 


GIVE ME 10 MINUTES A DAY! 
™ Building 


YOU CAN LEARN 70 


Zw DRAW 


PROVE TO YOURSELF 
1N ONE NIGHT! 


SEND FOR THESE FWE FAMOUS 
COURSES IN BOOK FORM Book 


TOOK ITN PHOTOS OF TaMOUS STRONG HEX 
A cOUPOH NOW FREE 


ASAT ese 
7 PSELSOT vere 3, w. 1. 
cag Fon preeisioaeersee. mt 

wore See TEE. 


CARTOONING 
COMMERCIAL ART DESteNINE 


Pry Orv sued Ar before 


ree F- Cy AML courses for... 91 Molding Stianty Legs 286 
Cameos oC) Moiaine a Mighty Arm 25¢ C) Molding 2 Mighty Grip 28¢ 


] steinton sheet o art, seat 1330 

Soh Sees, oc I 

Sede Sour fee base sd fall ' 

ae ore ase] I Si ACh | 
‘iene print pain. Taciade Zone Wamber) , | 
ADDRESS _ ly 
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NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 


‘Pecrteity ta ees hy 
Tportanicy of Wetinee 
Bie chance to we en 


master my entire course in 
Stare tume, will Bot interfere in 

ny way with your ‘present: duties 
Fe in te ‘Along with your Train 


tag MESS 
LDERS which will show. YoU 
al 90 rons 


‘Coca medio Sob 


prayberry 
Course starts right. at 
fee berinning of Radio, 


SPRAYBERRY TRAINING GIVES YOU BOTH 
TECHNICAL KNOWLEDGE—SKILLED HANDS ini 


gent of outlay for manufactured Test 
Eripttent WMiel'h Rov ents capensis 


on 
tee, ras ACADEMY OF RADIO 
PU Show You a New. Fast Way to Test tae 

Radio Sets Without Mfg. Equipment. ne bi Sr 


Siieiniley ar oncx 
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Be Ready in a Few Short Weeks 


FOR A UFETNE OF BETTER JOBS, BIGGER PAY / 


need training TODAY for the 
bs of TOMORROW. Not just. 


COYNE training is quick, 
streamlined, You work on real 
jipment, the same kind you'll 


iy work, 
ment, better pay! 
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RADIO 


“ELECTRONICS 
and TELEVISION 


THIS TRAINING INCLUDES: 


Radio and Electronics principles; circuits, tubes, con- 
densers, coils, volume controls; assembling, wiring and 
trouble shooting on radio receivers; auto radio; F.M. 
Grequency modulation); public address, sound and 
television; how to set upa radio business of your own. 


Leading to such jobs as: 


RADIO MFG. 


ELECTRONICS 


“RADIO =a 


7M (Frequency Mod.) 


—d 
‘SOUND SYSTEMS 


TELEVISION 


SEND COUPON FOR BIG FREE BOOK 


COYNE Gives “All-Around” Training 


‘Many fellows have what they consider a good job, yet it may 
bbe actually only a “one-operation™ type of work. They are not 
able to go into other branches of the same field because they 
lack training. At COYNE you learn many branches of 
Radlo-Electronles. You get “all-around” knowledge to pre+ 
pare you for the BEST that the future has to offer! 


I make it easy for you. If you don't have much cash, I'L 
arrange to finance most of your tuition and you can pay it 
in small monthly installments after you complete your training, 
We'll even help you get a part time job if you wish, so you 
can earn while learning. My Lifetime Employment Seryice is 
free to Coyne graduates whenever you need it. I have many 
plans to help you. Coupon brings all details. MAIL IT NOW! 


INCLUDED! A dl 
INDUSTRIAL Goyne is a 

ELECTRON: those Ww 

ICS and F Bill of 
Electr ¢ for spedal 
Refriger 

tion Ine for men with phys 
cluded * due to 
No Extra 

c 
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Dozen of Pictures 
and Vital Job Facts 
.. Yours FREE 


Thave a big FREE BOOK on my 
training in Radio-Electronics. It 
shows dozens of scenesin my fae 
mous shops—tells how easily and 
quickly YOU can prepare for a 
wonderful future. Just fll in 
coupon below, then mail in 
‘envelope or paste on post card. 
No salesman will call. YOU will be the sole judge. Your future 
is at stake—doo't delay. Rush the coupon to me—NOW. 
M. ©. LEWIS, Pres., Radio-Electronles Div. 


COYNE ELECTRICAL SCHOOL 
500 S. PAULINA ST. Dept. 26-4H CHICAGO 12 


1H. C. Lewis. Pres. 
‘COYNE ELECTRICAL SCHOOL, Radio-Electronics Div. 
500 S. Paulina St., Dept. 26-H, Chicago 12, Ill. 

I want to build a REAL FUTURE for myself. Send your 
big FREE BOOK on Radlo-Electronics, also details of your 
‘Student Finance Plan. Check if you are interested in ine 
formation on the following: 

D Send special G.I. Bulletin 0 Physical Disability detaile 
NAME. 
ADDRESS. 


city 
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With An Educational Institution 
| Men with specialized training win higher positions, insure 
larger earnings. and are bigger successes in business and 
Bublic fife. Opportunities NOW greater than ever before. 
Bend tor our Catalog. 
ARTS and SCIENCES 


sand Commerce 
"Agriculture. 


MAXIMUM TRAINING IN MINIMUM TIME 


ENGINEERING 
pipenpr plage ifoer tadiagl dollars to your p —— Courses tn Electrical, Civil. Mechanical, Drafting, 
ING and MASTER AVIATION MECHANICS since 1939, Acro Haurtiat Pettoicume Marine. Chemicals Diesel” Aut 
TO MARE Bile "end ‘afr Conditioning ‘higineering 


‘Snsurpassed 


. VETERANS provided under" Biot Right: 


LAW 


Complete Professional Law Course includes 20 Hornbooke 
Series college grade textbooks. Courses also In Commercial 


ACCOUNTANT 


ayes ‘417 So. ‘Dearborn St. 
fone ination bebe aaah Chcaue 8, 


SHORTHAND in 
6 Weeks at Home 


This 176-page 
FREE y 


BOOK 
isalsoyour 


GUIDE for the FUTURE 


© Prepare for peacetime competition. Lot this free book help 

you. It is Issued by an organization known throughout the 
world for thorough engineering training. The examination sub- 
Jects listed below are only a few of those dealt with. Without 
obligation ‘write today {o Caradian Institute of Science & Tech- 


depdraSbldeean 


Alt Cc AN B E SAVED 
oie Youn Hamm A cuANGE” 


fon : 


WHAT BOOKS DO YOU WANT? 
the lowest market prices. No charge for locating 
Hai ind and Out-of-Print Books. All books, OLD oF 
NEW. mailed POST-FREE. 
| SEARCHLIGHT BOOK CENTRE 

22 East 17th ‘Street New York City 
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Thine is a definite LCS. type. The records of 
100,000 current students . .. more than 5 million are you the 


students since 1891 . . . supply the outlines. 


Here’s how the typical enrollee shapes up at 
the time of beginning his studies: 
He is an adult. In good times or bad times, he = 2 e 
is an employed man, Circumstances have pre- 
vented his attending a college but he is ambi, of ype Of man? 
tious, intelligent, determined to acquire the 
specialized training that will help him in his 
present job and prepare him for a better one. 
Does the description fit you? Then you'll be 
interested in what I.C.S. helps these students 
to achieve, In a single 30-day period we have 
received as many as 635 student letters report- 
ing advancement in salary and position. In a 
period of 120 days we have received 1,920 
such reports, 
Graduates include the presidents, board 
chairmen, chief engineers or chief chemists of 
some of the largest steel, airplane, chemical, 


sf oe Cijecetine 
Bandfia 


railroad and electrical equipment companies thgeter 
in the country. Thousands of others have reg- iiteecerees” 
istered substantial successes in their chosen ‘eeeccoce feccocese 
fields. Here’s the kind of coupon they signed conscccenntees 
and mailed, & 


BOX 7649-L, SCRANTON 9, PENNA. 
9. please send me full particulars about the course before w 


1D Structural Industrial Fngineering 
BStveving and Stapeine B ledustriat Astras 


te Dengue 
B Woolen Manufacturing 


Utne 
leering, Architecr 
Surat and Mining Courses 
CD Architectural Drafting 
 Arehitecture 


‘tend coupon fo International Cerrerpomlence Behools Comedian, Ltd, Montreal, Canada. 
Tritian residents send coupon ta 1.6.80 31 Ringnecy, London, W. i 
|SCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 
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PLEASURE AND 
PROFI T IN 


IMPROVE YOUR 
Skit — STUDY 
AT HOME 


/ Whether you wish 
to make a career 
of photography or 
want to gain 
ditional skill as an amateur, the American 
School of Photography offers practical basic 
training, which requires only spare time 
study, 

With proper aptitude and application, this Course 
should provide you with 3 fundamental background 
which may open the door to valuable professional ex- 
perience. :. or add fascination and zest to your hobby. 

OLD ESTABLISHED SCHOOL. Backed by years of 

experience, our training covers every phase of Mod- 

fem Photogeaphy through spare time study at home, 

Basic photographic principles are taughe by inspiring 
“earn-by-doing™ method, step-by-step, under the 
supervision of & qualified instructor. — mr 

GET FREE BOOKLET! 
on today for free booklet, “Oppor- 
funities tn Modera Photography,” 
and full particulars. 


‘AMERICAN SCHOOL OF PHOTOGRAPHY 


AMERICAN SCHOOL OF PHOTOGRAPHY 
1318'S: Michigan Ave., Dept. 1362, Chicag: 


Please send me without obligation your tree booklet 
“Opportunities In' Modern "Photography." and full 
partie 

NAME. . os ABBeces 
ADDRESS ... 

erry, + ZONE... STATE... 


LET US TEACH YOU TO 
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Do You Make 
Mistakes in English? 


VERY time you speak or write you show Just what you are, 


\ 


FREE ® BOOK ON ENGLISH <i 3 


STUDY AT HOME 
‘Leally atned pen wine 
geen, business aid pubic 
Seer 
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i" enteage 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7650-L, SCRANTON 9, PENNA, 
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(ow!\ vo AUTO REPAIR JOB 
IS TOO TOUGH FOR YOU! 


Whether» 
either as full 


Just look Up 
4b in the Bice 
Sarpuretor 1 

fasler, better! 


‘Try this great book for 7, days Army. Navy. trad 
REE) Tes Schools. thadsancs of auto servi 
en and handymen ‘everywhere! 
No wonder we're willing 10 hi 
Gpnon eve) You'try itr FREE, for 7 dayst 
through 1948, The engineer-editors Once you use {t—and see for Your. 
Of “MoTOR Magazine ‘built. this self how fmuch valuable time and 
Manual for YOU, by collecting and hard work it aaver—vou'll ever 
informa- again want to be without 1 


eevee nes tney vacate wwe SEND NO MONEY 


om lectric. into this ONE amazing work~ 
ieeiNsienissions! book. 7-Day Free Examination 
raids. ‘ esis 
i eae More Than 1,000 Pictures! 4f\ "ov so in erder to save 
Oldemabile MoToR's AUTO REPAIR MAN- postage charges! Simply mail Eoue 
BAL tot only TELLS sou clearly pon NOW. When. postman Brings 
What To doit SHOWS You. too! Sour book: pay iia nothing, Peat 
iymouth In over 100 cut-away photon, dia- make the’ took show Sou what it 
Blymou ‘does for you! Onlesn convinced it's 
feo. 
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‘rong, “buitt for years of daysin= ‘Address: MoTOR Book 
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MoToR’s TRUCK REPAIR MANUAL IO szira>,Avve ngrare situ i oi, ah 
el Repl igs . muy etn Linke areas oa Se 

Piers aa 

ers EVERY job on EVERY truck 
fees Sorat 
wltuisycuntes Bata i: 


‘rise T will return book postpaid in 7 daje, (Forelgm price, 

Femit $2 cash with order). 

[DD MoToR's TRUCK REPAIR MANUAL. (Described at 
Toft) 1 OK. 1 will remit 42.In 7 dave, and. $2 
thiy” for J ménths, plus asc delivery charges with 

‘nal payment (48.35 in all). Otherwise 1 will return book 

‘emit $11 eaah with order), 


Brakes, Steering, ete 
ALSO SERVICES many_buses. 
fatm and industrial tractors, con. 
tractor and road bullding equipment 
Mationary” power” machinery. ete 3 
Yon all parte described in Manual.) manualsassure high stand 
Check bax in coupon at rent. ards of repair work. 


FEBRUARY, 1946 2t 


HUNDREDS of 
MONEY SAVING 
Homecrait and 
Hobby Jobs 


IMPROVED 
S-VOLUME 
LIBRARY 
INSTRUCTIONS 
DESIGNS 


McGraw-Hill HOME-REPAIR 
‘AND HOBBY LIBRARY 


10 pages, 1288 illustrations 


Position 


Aor Men Who a are Trained in 


AUTO BODY & FENDER WORK 


Men I8to60. Wantafature with food pay, perhaps abusinessct 

four own later? If you are mechanically ‘inet ow te 

fearn to become an auto body mechanic and fencer repairman, 

This fi ‘has great possibilities. for trained men 
E.L. wpare time, home-study training com 

shop practice sgives you sound, basic kno 

scireof intent beat methgd wegyontmay get the experience which 

‘nay bring you b : 

len and actual pract 

lene welding, spray pai 


THOROUGH, 


‘opportunity elds since 1 
mae Robo and fener pee 
ice station, Lite expe 
Tact into this business 


Be Your Own Boss... 


cet intro PLASTICS 


LEARN 


Plastics 


Fabrication & Casting 
For Financial Security 
START AT HOME-SMALL CAPITALNEEDED 


Start your own Plastics business . . . with small capi- 
fal... at bome. Grow with. this giant industry as 
ou increase your “know-how” and skill. Plan now 


frethods, mold makin 
ae ook ih 

jome, raining.” C) ‘Resident Course in Plastics Eng 
Ea‘unis ad wich your name sod addeess in envelope 
Or paste on Ie postcard to Dept. PS. 


VETERANS: Check here for special information [-) 


Prastics Tech. Scoot OF America, INC. | 


5200 EUCLID AVENUE, CLEVELAND 3, OHIO 


Big Money for Workers 
In Home or Shop 


areas 
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YOU CAN BUILD 


FASCINATING EXPERIMENTS. . 


(8 emie—ta our pars hero re Radi expaangs 
fiom ‘thee any” nerehengesbe Hato part and ube 
tivnlin,Def ey any “it yee” dite 
fennocties saves treat a of Gane,You quity baud 
{fue creute, that yor. "You experiment wth Photo- 
Blectic Call"“Magic™ «8 tube Superheternye Ree 
caver, lao Tl and rm f oefcaig 
Hears elective and real fun—with DeForest's madera 
"flo Laboratory. 


YOU USE “LEARN-BY-SEEING” 
MOVIES! 


‘Think of the pleasure, a6 well as 
et from the uso of this DeVi 

ere rojecton and exiting 

TRAINING FILMS. You 


earning —in motion 
ANIMATED! See creat s0- 
ons otherwise hidden from 

ou get this bie Kao home 
DeFOREST'S. So act now! Mail 
‘coupon for complete details. 
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DEFOREST’S 


——} See how DeFores’s fascinating SHOP METHOD Rado 


‘Training at home can help you toward a good start In the 
VETERANS! | ition Dollar Radio-Electronie Pild, Write for DeForests 
Bi thoes ae bap | BIG FREE bok “VICTORY FOR YOU” that hn beled 
forests | a You'll be surpeiaed at the oppor: 

jeranst See | {anitice ahead fn FM. Rao, Aviation Hadio, Broadeant 


Radic. « Profitable Business of Your Own, Motion Pieture 
] Sound Equipment, Electronior—plus the exciting future 
pontiiities ahead of Television, Radar, ete 


ih | You Get “ALL THREE” With DeFOREST’S 
OWN Is the vast | Where ole can you get sch combination of PROVED 
Quiisiectronicope | MAJON training features (A) modern looe-laf lessons 
ee oe red upder the gupervisign of Dr. Lae DeForest, often 
falled the “Father of adio:” (B) the use of “Lear by See. 
Ine home mone filma and & genuine 16 mim. DeVRY 

‘MOVIE PROFECTOR—and (C) eicht big kite of 
“Home Laboratory” Radio parts to sive you vale 


Wee ta on Hees Eeployment Serie, on 
Reales! Cage estos 


DEFOREST'S TRAINING INCLUDES INSTRUC- 
TION IN MOTION PICTURE SOUND EQUIP. 
MENT, FM RADIO AND TELEVISION... 


DeFOREST'S TRAINING, IN‘ ; 
2535-41 N. Asbland Ave., Chicago 14. Ils 
THOUT OBLIGATION, 

0" and KIT SUPPLEMENT 
Movies and Home Laboratory can spe 


Neme_ Ana 


29 


SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fix-it Man” 


“\ AJELL, I guess I'm the fellow to see, for 

"ve repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 


What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population, 


The Future Offers 


Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . . . products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don’t worry at all 
about too much competition. 

If You Are Ambitio 

To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADV. 
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BIG MONEY 
INDEPENDENCE 
4 PROFITABLE 

LIFETIME 

BUSINESS 

OF 
your own/ 


LEARN 


PREPARE NOW FOR THE FUTURE 


3£ now employed, start your home appliance repair business NOW in your 
re time and be set with a business of your own no matter what happens 
‘ou don’t need elaborate fixtures or expensive equipment to be a successtul 
repairman. Operate from your garage, basement. vacant store, ete. Work 
as many hours as you wish—the home appl 
It is a profitable occupation for on many ty) 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade t support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
‘TEACH YOU. Age should be no barrier—nor should any minor physical 


a New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make esch repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is #0 low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 


——Read What Our Students Say About Course-———~ 


‘The Course in Appliance I am a mechani for the 
‘Western ‘Union. 
Co. Three days 
Celving the lessons in re 
frigeration T earned. the 
Know that this is just exact cost of the course 
what 1 have been looking —Henry 8. Lee, Washing- 
{or ever since T opened up ton. D.C. 
my Piet shop. T must 1 work day times at the 
fdmit that ‘you told the shipyard and after. 4:00 
truth when Fou sai BoM operate’ from ‘my 
He contains guite cellar and garage. T av- 
‘erage £10,00't0 415.00 clear 
‘every day.— Walter Hanby. 


Please send me free iustrated literature about America’s 
i Growing Industry—ELECTRICAL APPLIANCE 
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... THESE TWOFREE BONS 


WERE WRITTEN TO HELP YOU 


ginal 
written, 
‘helped 
thousands o Rents. 
fringements, "Ho e discussed profusely. United 


States Patent Ollice required ‘procedures’ are outlined « 
the steps you must take are desctibed fully... types 
patents are ‘basic mechanical move= 
tm are il u develop. Improve oF com: 
‘ANS GiVES YOU THESE 
SP SEND THE. COUPON 
THIS. EVIDENCE OF INVENTION. romse 
itn booms 


THE TIME IS RIPE FOR ACTION . . . HERE'S THE 
COUPON TO START YOU. SEND IT TODAY. 


SEND THIS COMPON-NOW/ 


140-8 Merlin Building, Washington 6, D. C. 
send me your books “Patent Protection’” and 


snd How’ to, Sell an Invention also. impor= 
Yorm, without cost oF 


Evidence of Invention” 


Name. 


Address 


Cys ssisae: - Zone. ... State. 
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hould I say offer? 
broffer? tender? present? 


HERE'S THE 


THE MERRIAM-WEBSTER 
BOOK OF SYNONYMS 


‘An Entirely New Work by the Famous Editorial Staff of 
Webster's New International Dictionary, Second Edition 


LARIFIES the distinct 
between Synonyms, giving 
their Antonyms and Analogous 
fond Contrasted Words, 
plains the differences in their 
thodes of meaning, and illus 
usage by classi 


tionary "oF Synonyms has 
over 900 poges, bound in 
‘tan library Buckram, with 
thumb index.$4.00.At your 
bookdealer’s or from’ the 


©. & C. MERRIAM CO. 
S71Federol Street 


ENGINEERING 


ANA eedipioma in, Elect rand 
recameat Heals Saree arabe, rene Cat 
‘COLLEGE 


DEGREE IN 
27 MONTHS 


Taree fnauetral cénter, Demand for, Rradu 
‘ten Enter March, June, Sept. Dec. Cataloy 
G26 E. Washington Bivd., Fé. Wayne 2, Ind, 


5 CARTOONS! 


RAYE BURNS SCHOOL. Dest. 8. Bex 2589, CLEVELAND, OHIO 


PORTRAIT PAINTING 
Learn rrr TOME 


+ Previous art training or talent xor 
necessary. This new Stuart System 
teaches you, in 11 simple, easy-to-fol- 
low lessons, to make exact charcoal 
and oil likenesses, Guidance for your 

stuart every step. Send for free book today, 

Stuptos, 


oom 282, 121 Monument Circle 


STUART STUDIOS, indianapolis 9, Twa. 
Pleate send me free book and outline of lesions. 
Name...» 


Street 


City... 
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This amazing new 
instruction ystem 
you actual experience 
Home Radio 


shop 
gives 


with 
Laboratory—part 


of the 


You build this com 


hetoradyné receiver. with, 
with your National Traine 


SHOP METHOD HOME TRAINING 


from one of the world’s best established 
Oldest and Largest Technical Trade School 


fnyour ewe 
home: You 


sar east 
ste 
rod wen: & 


Edtintt co wntiona ate pers 
ote diay atonal sep pas. 
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pte 


fmodern meth- 
ods. Get the detalls by mailing the 
Soutpon- 


NATIONAL TRAINING 
WINS BIG JOBS 


Ri Tee iar 
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‘Send the coupon below. immediate: 
Lear bow this sensationally 


Training ean At you: 


WENCY. MODULATION. UF.) 
ISION AND ELECTRONICS. 
angle, | the, fhoroushly 

fenalvely tna 


roved, quick 
‘meth "50 ex~ 
3 training-endorsed 


EOF REAL SHOP 
Back you up. 


Trained Radio Men Wanted 


eas whe aly nore setae 
ra a ahaa pe 
ilo "ind isto 


yERTENCE 10 


he books mentioned in your ad i 


tons. Good jobs are wide open, WAITING 
FOR You. {n°theproductlon, operation 
nd: mainenance of modern’ Slectronic 


foment —cemonatrating, each 3 
Bfstchand nos teage. 9 Th 
= 


methods, equipment and np 
constantly going forward. 
Gai xadfonal can offer you uch es 
ining Gecause oniy Nationa 
fhe stant tS beet ty ap 
‘yourself MAIL THE 
FOR A FREE LESSON. 


OUeON 


Judging 9 
Tnderstand ‘no satentnan 


START NOW TOWARD A FUTURE IN 


AIR CONDITIONING 


zest ore mabice intee't 


Spare Time Training 
Teenie nt toting roa pio 
Sean eee cee ee 


Rent Iaters start 


iE CONDITIONING 81 


Alal 


Aa 
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Frias na. insrrmure eee 
Plan Tee 
fepiciea ater te 
CiAle Conditioning 


hee ta ne 
(CMechantent 


Rett goeae ae Te Renee 


REFRIGERATION and} 


‘TRAIN FOR KEY JOB OR BUSINESS OF YOUR OWN 


REFRIGERATION 


war bain wil ope, thousand seat 


pee 


ie 


INDUSTRIAL TRAINING INSTITUTE 


2150 Lawrence Avenue, Dept. P2-0, Chicago 25, 


m, 


Practical Electricity and House Wiring 
Di : 


sta 
bp. 

Send Today oney Back Gurate 

GATEWAY BOOK COMPANY, Dept. 


When Writing Advertisers Please 


Mention Popular Science Monthly 


Learn How to Repair 


ELECTRICAL 
APPLIANCES 


Nearly 9,000,000 additional American 
wired for electrici 940. 
and demand for 
in history. Our practical, eagy-to-leam home course tea 
Your spare Hine. how to Fepalt washing machines, 
foves, lamps, motors, and to do 
Ow to 


Oren Your Own Repair SHOP 
Have a Secure Permanent Future 
WITH A BUSINESS OF YOUR OWN 


You won't Jose your Job if another bie depression (— 
comes along when you have you! 


USE 
fan tart a business of Your own in four garage 

ne 20/0 worth of tools Gne goed | COUPON 

Pica {or further information, with: | BELOW 


Sui obitgation 
SEND FOR FREE BOOKLET TODAY! 


| Bear Seg Ties eed peg witeet soiton, your 
Bet Sa del 


| Nem 
| Address 


Booklet and complete 


res 


Learn this 
Profitable 


Money-Making Career Open 
to Men and Women, 18 to 50 


$10 to $20 in 
i 


cof men and women between 1 
i 


jour, Diploms cat 
to" 4 mouths: Many" earn 


while they earn. “Begin your training at once. 


fave Charts & Booklet | FREE 
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chanic (A&E) is expert on service 
of all types of aircraft, 


The Aeronautical Engineer plans 
the aircraft of the future 


The Engine Mechanic keeps com 
mercial aircraft engines sofe for 


flight 


Aviation’s Urgent Need 
For Trained Men 


LED TO THE ESTABLISHMENT OF 


NORTHROP 
AERONAUTICAL 
INSTITUTE 


(Divison of Nertbrop Aircraft, Inc.) 


Responsible, well-paid positions in civilian aviation are today seeking 
‘quaisfied men. The end of the war started a tremendous expansion in 
Civilian air activities ~aur bases, repair stations, aurline routes, and the pro: 
duction of peacetime aircraft. Aeronautical engineers, airline maintenance 
men, and aviation mechanics are urgently needed But to qualify for these 

itions, you must have comprehensive, up-to-date training 4n the design, 
uilding, oF servicing of the new civilian avrcraft type. 


This Modern Training Available 
= To supply comprehensive training 
in civilian aviation, Northrop estab 
lished the Northrop Aeronautical 
Institute —a new school dedicated to 
the training and advancement of 
men for careers in aviation. AS a 
Northrop scudent, you have excep. 
tial advantages” You are located 
right on the mile-long Northrop air 
field, in new, especially designed 
buildings. You become an actual part 
of the Northrop organization, a 
[great aircraft-engineering plant, with, 
world-famous research, engineering, 
and production facilities 

Learn New Aircraft Designs 
Designer and builder of the deadly 
Black Widow P.61 night fighter, 
Northrop 1s a leader in aircraft de- 


sign —jet propulsion, gas-turbine 
aircraft engines, and advanced atr- 
frame types. In your aviation train- 
ing, you get the benefit of this 
up-to-the-minute knowledge. 
Progressive Educational Methods 
—Northrop educational programs 
have already been proved through the 
training of thousands of Air Forces 
personnel and Northrop employees 
In your training. you get the benefit 
of tested methods designed to rain 
you thoroughly yet rapidly for the 
aviation career you choose. Your suc: 
‘cess in that career will depend, (0 a 
{great extent, upon hot soon you start 
You now stand at the beginning of a 
_great new era in the history of avia- 
tion ...a time of opportunity for men 
seo plan a sucessful career 


Institute 


D Asronautial 
Engineer 


DD Airplane Mechanic 


Meare nd me your fre, ietated 
I ken icciding terting detes ond tition rates, on the C)Engine Mechenic ff 
Ireiog cours checked ot ight. 


Ci Mauer Airplane ond 
mame____Act____ Engine Mechanic 
asp 1 


Dl Home-study Course 

Lom. zone__stare____"Avplone 8 tase Of 
Check ener E)Vowron C)In Service C1Givion —Melntenance  pg.3 

| | 
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[NVENTORS 
‘Do Not Delay 


Have you ever been startled by seeing a suc- 
cessful article on the market, and exclaimed 
—"Why, I invented THAT 5 years ago—I 
didw't think it valuable enough to Patent!” 

The Patent Laws were intended for the 
Protection of the Inventor, and the Inventor 
who slumbers on his Rights may wake up to 
find someone else reaping the reward that 
could have been hi: 

Write NOW for Information and Record 
of Invention form FREE. RANDOLPH & 
BEAVERS, Registered Patent Attorneys, Co- 
lumbian Bldg., Washington, D. C. 


PERSONALIZED SERVICE © — —_=REGISTERED PATENT ATTORNEYS. 


RANDOLPH & BEAVERS 


205-4 Columbian Bide. Washington, 


wae, 


scinating and profit- 
able. Photography offers ever-increasing opportuni 
FREE book tells how N. Y. L. experts can quickl; 
train you at home in leisure time thru success-proves 
home study courses. includes ALL branche 
of black and white. motion picture and Ct Ol 
tography. Also resident instruction in our } 
dios. Write TODAY! 
NEW YORK INSTITUTE OF PHOTOGRAPHY 
Ye 


bea 


arn Le ANDSC APE 
GARDENING 


program, A 


Prepare for the giant postwar home-bullding 


NATIONAL LANDSCAPE INSTITUTE 
Dept. PS-2, 756 Se. Broadway, Los Angeles 14, Cal. 


MAKE MONEY CASTING sake 
* FREE FACTS SENT] 


‘or merchat 


ndise 
isi ARTS: STUDIOS, &. 0. 


Find out your ability. Send name, 

ad for Free Vocational Art’ Test, 

STRUCTION, WE. 2148 At ntctin Bd Manne, M, 
(Formerly Federal Schools, tne. 


Learn to be a LANDSCAPE ‘ARCHITECT 


Home study course can, be completed in 8-12 months. Hun- 
dreds of succensful {andacapers now, manage, own Bustnoune 


Soars 
iam Landscape 5 


, occupation and 


LEARN MEAT CUTTING 
At Home—In Spare Time 
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Wake your future tn 
PLASTICS 


Every day you read of new and wonderful uses for plas- 
tics in this, our postwar world. The wide range of 
objects that can be made of plastics—from buildings to 
surgical appliances, from cars to textiles—challenges the 
imagination. 

THE PLASTICS ERA IS HERE—Are you ready? 
Opportunities are opening in every branch of the plas- 
tics industry. Plastics know-how is necessary in prac- 
tically every type of manufacturing. Are you capable of 
grasping these opportunities? If you want a choice posi- 
tion in this expanding plastics field, or a business of 
your own, act now—get in on the ground floor! 

A COMPLETE COURSE_ you learn the various 
phases of plastics from this course . .. materials, design- 
ing, molding, fabricating, laminating and testing. You 
acquire a basic knowledge of plastics that can be in- 
valuable to you in acquiring the type of position you 
want in this great new industry. 


NEW YORK 
Dept. PS 6-2, 122 E, 42nd St. 


INDUSTRIES TECHNICAL 


WORLD or Pass 


FREE BOOKLET 
Send For It Today! ff 
1 
1 
—— 
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CHICAGO 
Dept. PS 6-2, 221 N. LaSalle St. 


Plastics Industries Technical Institute. 
221 N. La Salle St., Dept PS 6-2 Chic 
Gentlemen: Please send me the booklet 
fon your training prograi 


YOU LEARN AT HOME _ your present work need 
not be interrupted, and this thorough, easy-to-under- 
stand course requires no previous technical experience. 


EXCLUSIVELY PLASTICS plastics Iosttute is 


America’s oldest and largest educational organization 
which devotes all of its facilities exclusively to plastics. 


YOU MAKE THINGS — We supply materials. 
To give you practical experience in working with plas- 
tics, we supply handsome, colorful, rods, sheets and 
tubes of plastics from which you make useful, attrac- 
tive creations. You saw, cement, buff, form, dye, deco- 
rate, cast and laminate various types of plastics. You 
also design your own plastics articles—develop your 
‘own ideas. You may earn money while learning. 


“START YOUR FUTURE TODAY _ jail the coupon 


below, now! You will get an interesting, illustrated, 
free booklet with valuable information about plastics. 
You will see how, at small cost you can prepare for a 
future in this important industry while carrying on your 
present work. Clip this coupon and mail it TODAY! 
VETERANS ASK ABOUT G. J. TRAINING. 


LOS ANGELES 
Dept. PS 6-2, 1601 S. Western 
SPECIAL RATES FOR SERVICE MEN 


INSTITUTE 


in Envelope of 
1 Paste on penny postcard 


"World of Plastics" and information 
T understand there is absolutely no obligation. 


....-Occupation. 


Aviation 


WHAT EVERYONE 
SHOULD KNOW 


by Devon Francis 


Staff member of 
Popular Science Monthly 


“A good general introduction to avi- 
ation for the reader who would like to 
earn some of the fundamentals of both 
personal flight and air transport... Its 
presentation of the all-over picture of 
aviation is outstanding.” —Chicago Sun 
With diograms and illustrations 
At all bookstores * $2.50 


mM BOBBS-MERRILL 


.. to go to College? 
-- or to enter a Profession? 


ow lta, 
Tset—endorsed 
ion NOW. Write 


very farmer, every 
lover of horsefieas, 
ould have a cony of it, This amuse 
{ng book tells how to 


x ‘special 
Offer of a course In Animal Breeding. 
Hr you are iterated in Gating and 


“How to Make Money 
With Simple Cartoons” 


A book everyone whe likes te draw should have. It Is free; 
fn0 obligations. Simply oddre 


CARTOONISTS’ EXCHANGE 
Dept. 1442-D Pleasant Hil, Ohio 


ADATENTS/ 
C.A.SNOW ECO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certfiestion of form 
427 SNOW BUILDING, WASHINGTON 1, D. C. 


Inventions Wanted 
Patented or ell 


Institute of Anacan Inventors 
Dept. 3, 1926 Eye Street, Washington 6, D. C. 


THE INVENTION TEronter 
food Ds 


4€-11106 South Longw 
and INVENTIONS . 
WwW. 


DEA 


oP rgd 


Comba’. oe = pe 


SEND FOR FREE BOOK——— Md 
by Ferner Meme Gases 


TRAIN NOW at home FOR RADIO-ELECTRONICS! 


A Complete, 972-page BASIC RADIO- 
ELECTRONIC EDUCATION 


RSIS NONE’ oiay 


=r 5] 


Radio’s Greatest Training Buy! Bf 


= Get a better job— 


Pieeciommm An Exact GUIDE FOR LOCATING AND 
keene REPAIRING RADIO RECEIVER TROUBLES 


Li Tells exactly WHAT to do—exactly HOW 
doit. on over 4800 Radio Models 


THE ONLY COMPLETE BOOK ON 
MODERN RADIO REPAIR WORK 


Learn at Home 
Without an instructor 


5-DAY MONEY-BACK GUARANTEE 


GET A BETTER JOB—START 
A BUSINESS OF YOUR OWN 
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HOM! Enjoy Learning to Speak Electrical tsvreane 


8 months intensive residence course prepares 
for technician, engineering aides in communi- 
cations, power, business machines, sales and 
service. 

‘Theory and extensive laboratory practice, 
drafting. Graduates hold responsible techni- 
eal and engineering positions. Approved for 
veteran training. 53rd year. Enter Feb. 25, 
July 8. Write for catalog. 


102 Takoma Avenue, 
B L | Ss Ss Washington 12, D. C. 


ELECTRICAL SCHOOL 


FRENCH-GERMAN-ITALIAN 


Big opportunities and jobs waiting for 
those who can speak Spanish. 

of dollars being invested in M: 
Central and South America 

and travel increasing every 4 

the ability to speak Spanish will me 
more to you than ever before 


‘The CORTINA METHOD, tamous for 
OVER 60 YEARS, teaches you to speal: 
Spanish LIKE A NATIVE. Right tn 
your own home, relaxed and at ease 
You learn as easily as a child learns— 
BY LISTENING to native Instructors 
on these 30 new, casy-to-understand 
CORTINA recordings. EVERY WORD 
CLEAR AS A BELL, 


r ANS er 


The illustrated monthly about railroads 


Only [5 Minutes a Day Tr 


Sent on 5 my Approval 


THOUSANDS have learoed Spanish. this 
ucesatns eae eet Sao ts ae 


fod correction Seer 
for selenite my ri io 
Beets Teed, Circle Tower, indlanapolle' 4, 


iE UNIVERSAL GUIDE TO FREE 
PUBLICATIONS on ‘nelenoe,” nature. 
mechanics, homemaking, ee. Only $2.00 


PUBLICATIONS Gorge eee, 
RESTARGH PUBLISMING COMPANY, 


Eb. Mall Coupon for 
free book “now. 


CORTINA Academy (Established in 1882) 
Dept. 122, 108 W. 40th St., New York 16, N.Y. 


Please send me—without obligation—your free book. 
Tam interested in (check) 
0 SPANISH C) Fremch —C) Hallam =) German 


Name. sssseseee 


AddrOB. esses severe 


‘Taeen sre big rewards in the 
noo, BESS EE 
ELECTRONIC: ee 
and YOU! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7650-1, SCRANTON 9, PENNA. 
Send 


ELECTRICAL ENGINEERING EY 


reap ot wide etectrea! 


WINDOW SIGN LETTERS 


For Store Pronta and Office Windows. Anyone can put 
them on: Samples furnished. Genuine gold and silver. 


METALLIC LETTER CO., 441 N. Clark, Chicazo 10 


ADDRESS A.L.G.A.Inc. EEC) NOEL MO. 
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|Help Good Men 


Drive Ahead Now I’m Ready 
ee a To Help YOU! 
t If you’re ambitious—if you want to be one 
of the Leaders of Tomorrow—HERE'S 
Outlined below are just a few of \ YOUR GREAT OPPORTUNITY! 
he 2 ‘ThatPost-War era youdreamedofishere— 
ack cman ceilings are off salaries and wages—promo- 
FREE SUCCESS-CATALOG tions are unlimited—prosperous businesses 
8 you how to select can be started with every chance of big suc- 
“coming” business, trade or pro- cess by the kind of men I have been help- 
fession. GET IT RIGHT NOW ing for so many years. 
Ifyou’ re that kind of man, } you don’t need 
wevious higher education—you don’t need 
——— meg manny ae SPECIAL Be ital—all'you pone SoG willingoeestome 
iprecision instrument. a few spare-time hours to prepare for the 
Erase aeeraction coors tot WIA ARSED B new trades, new professions, new chances 


rep hasene, Cisietly wp-so-det for Success and Big Money that are open- 
se ee ing up all around you. 


Cimyicchc: MAE TTT? TAKE YOUR PICK! 


Rising & ein : 
imate hourncfa ne com 1 don’t te you down to one aet routine. No! Toffet 
a i} for yourself, Hun- 


otrigeraion, bath electri AND FORMER 
WAR PLANT Bae 


Bar tilenucewenine 
E 
titel NO DRUDGERY. 


ahha tg GET BETTER PR Goh fhe eae net eer 
bg eka aks mest Thediterencef 


Poet JOBS, OR 
perience tnineconeary 


z SEUIBLGLE The Next 2 Minutes can be the 
Sato MN LRT Ty turning point of your whole life 


In the next two minutes you ean fill out and mail ua 
the coupon below—or you ean just turn the pawe and 


am BUSINESSES ithecoupon, 1 


thrills of your 


Bouses, E-~ end doubt ty and 
Painting‘ and decorating and oass to 700 

Soiidine Sontag Mworry. If you mail coupon NOW you tale the vital frst 
bea EARNINGS SOONI 


acheck MAIL TODAY FOR 


Coupont GREAT FREE BOOK 
now b= 


NELSON COMPANY, 
\ Devt.3B01, 321 S. Wabash, Chicago 4, Il. 


*. \ 
‘TAKE THIS FIRST STEP NOW ot easter obrtin al dctalratyoorspactel servi 
Send no money, Just fil oct and mall this ¢ ielantuican sees Den'etend eng sccons acer 
AY Tor oar worid-faroan tue ‘tat whe meth great OPPORTUNITY and I'l do the rest. 
a take fall a vot angyaf the 3 \ 
vantage of angof the eare- 
Rimalehl one a coreese, 


| NELSON COMPANY 


321 SOUTH WABASH AVENUE 
Dept.ELEEY CHICAGO 4, ILL. 


goupon TODAY 8 
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$1,506 to 

$2,650 Year 
to Start 
Veterans 

Get Preference! 


GET READY NOW 
FOR 1946 EXAMINATIONS 


Railway Postal Clerks 


Railway Postal Clerks get $1,000 the first year re 

vel ald onthe Aewt and Sie saa catr ath. CEteatt 
‘oay,) cir pay Ja automaticaly i E 

do Rdvance may” o,Ghlet Gierk at crit at $5,000 
4208.38 each pay day.) Age TS 


ostal Clerks on long runs usually work 3 days 
ind dave off duty or in’ the same proportion, Dur~ 
ing. this ‘off ut pay 

Were working 

When ‘they grow 


City Mail Carriers, Post Office Clerks 


Clerks and Carriers now get $1,700 ($141.67 & month) 
the firat year on rexular nd autgmiatically increase 

‘year to.'$3-700:(e2d5-00 8 month) 

‘and $3,000: Age 18 to 48. 


i ina 
from tis examination. 
Many Other 


Soe wishing these poelii 
7 fons 
shota duality at osee. 


Get Free List of Positions 
noZl,gut the following coupon. Tear it off and mail It today— 


small investment may result in your getting « blg-paid 
government Job. 


FRANKLIN INSTITUTE, Dept. M49, Rochester 4, M. Y- 
‘Rush to me, entirely tree of charge (1) a ful description of 
Government Jobs: (2) Free copy ot illustra page 
Book, “How To ‘, Government Job". (3) List of 
B, Government ‘Jobe: (4) ell me what t0 do to qualify tor 


Name.. 


Address. Jt 
Use This Coupon Before You Mislay it. Write or Print Plainly. 
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wom: *e MOUNT BIRDS 


Heads, Fishes, Pets; to TAN. 
Bea Taxidermist: Front aad: FUN, 
cs. 


WLW. SCHOOL OF TAXIDERMY, Dept. 3392, Omaha, Neb. 


exe 4 
DO YOU See 


‘Fn 8 lah ag #808100, weekly after 


Baten 


EARN. M 
p PROJLGTON 


3 
308 wi 


THEATRE INSTITUTE 


More Money For You in Accountancy! 


We 


in'your spare 
Tbinployment 
‘Stheek, 


LET. “OD 
atonal aking School, 2315 mich. 


When Writing Advertisers Please 
Mention Popular Science Monthly 


EXTRA MONEY 
Fi WITH, 
c. ‘OR 2 YOU w ITE 


‘Aves, Dept 


POPULAR SCIENCE 


BIG MONEY NOW IN 
LIQUID MARBLE 


THREE wonderful new 
making business — 
experience! 

2. LIQUID MARBLE. 
Four from liquid state, 


opportunities for your own big money- 
dless of your age, sex, or previous 


Make beautiful artificial Marble Slabs. 


Hiasy to make and i 
2. PLASTIC FLOORING. May be made in any color or combina 
Hon otleolorns Givew atettine ot wear Dust s 

wall or in 
3, FLEXIBLE MOLDS. For 
Up to $25.00 worth off 
Ivers. Write sow for FREE Information, about our 
Ioney-making opportunities! Get in. om busy senna 
ing. "Send penny posteard or letter. "No obligation, 


COMPO-TEX, Box 786-6, ST. LOUIS 1, MO. 
FREE 32-PAGE BOOKLET ABOUT 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 


‘We furnish 


Your Model Ri 


MODEL R MAGAZINE 
DEPT. NR MILWAUKEE 3, WISCONSIN 
ARN oMASTERMAcmin 

MECHANICAL DRAF 


Ong INSTITUTE OF ‘TECHNOLOGY. Box 301, Greenville 2, OMe 


Can’t Keep 
Grandma In 
Her Chair 


She’s as Lively as a Youngster— 
Now her Backache is better 

Many sufferers relieve nagging backache quickly, once 
they’ discover that the real cause of thelr trouble may 
bettired kidneys. 

‘The kidneys are Nature's chief way of taking the ex- 
cess acids and waste out of the blood. They help most 
Deople pass about 3 pints a day. : 

hen disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
Backache, rheumatic pains, leg ‘pains, loss of pep and 
cherey, getting up sights, swelling, Duffiness under the 
yen, headaches and dizziness, rn 

‘Don't walt! Ask your druggist for Doan's Pills, a stim. 
ulant diuretic, used successfully by millions for'over 40 
Years. Doan's give happy relief and will help the 15 miles 
Df Kidney tubes flush out poisonous waste from Your 
blood. Get Doan’ Pills. 
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HIGH PAY, PERMANENT JOBS AWAIT 
MEN WITH... 


ASSURE YOUR FUTURES 

Get set now for job and ad 
van tt opportunities 
this high-pay field. Best 
Jobs go torttr With BOW 
how.’ LT.S. home training 
qualifies you for better jobs. 


© In coming years no other field will offer more 
opportunities for ambitious trained men than 
heavy construction. Highways, dams, airports, 
factories will be built! Agriculture, transportation, 
industry, shipping will forge ahead! Wherever 
there is building and construction, diesels, tractors 
and heavy equipment will be used. Experts say 
thousands of new men will be needed to service, 
repair and operate this equipment. L.T.S, home 
training prepares you for these important jobs. 


1 LT.S. home training can help you to 
better jobs in the Diesel, Tractor af 
Heavy Equipment fieid as it hi 
hundreds of others, Higher pay 
advancement are yours if you are q 
fed. Students say nothing has helped 
hem et ahead a8 muich as our prage 
tical, easy-to-understand course. 


AVAILABLE! you are mecha 


‘hited or sirendy working tn 
equipment eld yout 


DON’T MISS 
THIS OPPORTUNITY. 


Mail Coupon TODAY tor 
‘Qualified LT-S. students receive free job  COMPUEEEMAFEmation: 
placement service, 


ATE TRAINING SERVICE 


y Bide. Portland 14, Oregon DEPT. Ps26 H 
“ sp hee vs Tn Bie me 
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‘ss rts 


auwstarions 


NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 


(0 iMlustrations showing Inside views ot 
buses with instruetioas fot ail vervice Jobs, 


) PRATSSFESL os, Set his Aectstance tor Yourset stmety 

COMPLETE ¢ PAY ONLY $1.A MONTH <— 
Aypet Publis! ors, 49, ‘West 23rd Sty, 
GREE positon area dt 


Zearn REFRIGERATION 
and AIR-CONDITIONING 
ARE YOU HANDY WITH TOOLS? 


Exceptional opportunity for men of all ages up 
to 60. The demand for repair and service me- 
chanics in both REFRIGERATION and AIR- 
CONDITIONING is acute and will continue. 
You can easily and quickly 

Learn to Be a Service Mechanic 

at Home or in Our Shops 

Our practical, thorough course is easy to grasp and 
can be studied at home in your spare hours. No previous 
experience is needed. A’ common school education is 
enough. Learn how to start your own business with 


$50.00 worth of tools in garage or basement. Open up 
yur own shop or take a well paid job in this active fie 


Write for free booklet 


START today. No obligation 
YOUROWN | Whatever. © 
REPAIR SHOP | wait couron TovAY 


— Get Started in Radio 
= TEN “How-T0-D0-1T" BOOKS 


gait in 
‘Ordet maniial-plan 2X. Only $1.20, postpata Money b 


SUPREME PUBLICATIONS 


Beitions “Stone ‘ody _ATort Ming 


DETAILS 

Beceaudry. Write today for PREE detalla, = 

THON. Postcard wil do vio 
COMFORT WRITER'S. SERVIC 

200-141 South Seventh (2) 


WONDERFUL INVENTION—Oorrects poor penmanship, tn 
fer, mow afalurse. Helos, our get Peiter for Complete 
lune Pree. Write Otment, 3$-B, St 


DETECTIVES 


TRAINING “SECRET. INVESTIGATIONS 


POPULAR SCIENCE 


Be Your Own Goss! LEARN 


MECHANICAL 
aaah 


1, How YOU Can Build @ Mighty 


NATIONAL SCHOOL OF MECHANICAL 
10 W. Jackson 


Wer san Ys Coops toot oe 


‘ 


Get Ready for Big After War Opportunities! 
T 


in You Act now to get a beter Jb wit, more 
kine condition 


You Get a GOOD 
PAY JOB in 


ce dala the site Ena obs 
i saris 
DRAFTING © a cote oe 
 )000 
Make BIG MONEY 
in Coming REAL ESTATE 


BOOM! 


‘Mighty GRIPE 


5. How YOU Can 


feed home tralnion 
gna aaa Tibeary ta’ 'this entire 
Geld. Murry! 


RUSH COUPON OR POST-CARD FOR 


32-Page FREE BOOK! 


Wal COUPON WON 
persicae ere 
Serie ee 


hich T'Enciose 
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2. How YoU Con Build 
sateerazens, “a Mighty CHEST! 


4, How YOU Can Build 


Complete Grip Course 25¢ 


wa: Last Chance! Get All 5 
Picture Courses uy 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN FREE 


HOW YOU LAN BUILD A 


MIGHTY BODY 


Quickly! Easily! Pleasantly 
xin 10 minutes @ day in your own home 


“The World's greatest molder of men”—at last reveals to 
you in these five complete book-courses, 


(value $5. each) 


ARM! 
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fore clone 
Raa ur 39.85 


SURPLUS 


AND HUNDREDS OF OTHER 


BARGAINS 


RADIO 
HEAD- 
PHONES 


Faas raslatney 
fai 


GI BELTS 


Of heavy canvas 
webbing: Adjust 
able in eine 


& 
Eee 


BIG ILLUSTRATED \CATALOG FREE | &= 


STARK’S <2": 
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ified Ads only 50¢ per word per insertion, payable in advance. Mini- 
mum ad 10 words. To be included in March issue copy should be in our 
g office by February Ist. March issue on sale March Ist. 
6 POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


‘SAVE Fue} This, Winter and every Win 
ter—hundreds of practical ideas 19 help 
‘Special. folder 


day!" Plans,” Box 
‘Toronto 1, Canada, 
20-MP West Juckwon, Chicago 4. z ‘AGENTS WANTED. 
ADVERTISE 24 words. 40 Newspapers 6320, 
L Pree, eins ‘Bieats "4813-8 | SCHOOL, Seniors seit classmates Ameri- 
See ag, moat eau. distinctive Gradua 
tion Name Cards. Positively highest ‘com= 
Ei feat selection 


ADVERTISING: Placed in 


anywhere. Welte for 
fol LeGrand Adv. 
ifuhed 1923) Ploral Park 


finale He sPristerat 
Setunton' 8 


Pree cards 
Hi & Bim St 
Business Silvering mirrors, 


areas 
ore 
ae 


INcH Dusiay Advgriuemgar Fin 

Wines Wear it: Wood's Popular Services, 

aatiantle Cty, 

INDUSTRIAL advertising Faull 

fee 8 pea racine ae =|" 
: eater fe ak Rew Jerez. — 


oduct 
hunt teil ux your proposition. Business Gon 
sultants, 26°. First, Hutchinson, Kansas, 
w ADVICE. 


Forest 
PLANNING your future? Avoid coat 
takes. Engin 


THOROUGH testing will bel 
‘vol can-do best. 


Seis Reveal ese, 
HE Reuse ite Wa oe ante: 


FEBRUARY, 1956 


(OK After-wat apo Sart ern Bone 
a ‘home, 


~Goliecxion of 131 tested Plane” - free ete Bite 
‘Gon Sita Grand st. New ¥ 


‘CALL On Friends with Greeting Card Ase 
cauarimense! easter: Birthday © other, O¢- 
‘Personal Stationery: Oitt Wrap- 
pines, ines "bur prods: Experience uanecesc 
iiples ox abureval. Wallace Brown, 
Pith Ave., Dept. York 10. 


and 
ate Small cont Lise 
Pioneer Plantex Art 


STRANGE “Dry Window Cleaner. Sells 

like wild, Replaces. messy rags. liquide: 

imply lide over Blass. Samples sent on 

Metal. Keristee 122, “Akron, Ohio, ___ 
JUST Outi History of World War TI Huge 

Pryce" Authenie Texte 

ig profits, Riverside, 


Popuine 
gia eerpas a 


yes, a 
santa Manien Blvd. Hold 


‘Dyes, Send’ for. Cata 
gineering Go 


ie ~wabeer for 
BI, prods Taine. i Sate 


[ay ey 


Sartibg supplies Gompans, ‘Dept % 
‘Azenctt Piushine, New York Flint 4. Mien 
‘LUMINOUS pictures that glow fn the dark. 
‘Large. manufacturer wan Yep: | SCHOOL Seniors! A Postal Will Bring You 
we Mice? Tent | Our wick-Sell Catdaion of graduation 


name. cards.” Hot selling everywhere! Bit 
Ais! “Hurry! Crafteards, Box 235 (MO, 
itisbureh 30, Pa 


2 ee 
Saar 
eed 


bist St 
Saver clothes rack for clove. 
Tnches 


Pitty 
twenty-two inches Ht &'B. Products Coe 
‘Srianeas City, Kansts, 


aT 


MONEYMAKING greeting cards. Birthday, 
Hversday,. Faster Write Greenpart Ari 
Dept. 6252. 13th St., Brooklyn 15. N'Y. 
UP to 100% profit selling friends sensa- 
‘onal $1.00 "All Occasion erecting card 
ausortiment, ‘Costs Sou soe up. Burthdss, 
Baby, Gift Wrapping, Humorous, Serinturs 
boxes 35e up. Extra bonus. Reduest 41.00 
Box on “approval, fee personal stationery 
portfolio. Special Oller. Elmira Greeting 
Sard: Co., Ms5t. Elmira, N.Y. 
MAKE Money At Home By Mail. Complete 
cet-up. Bend ase Refundment, ‘Business | 
pigs Foundation, uox 868, New York 10, 


MAGIC cleaner aud laundry soap deal 
Hotter ‘than a “firecracker” Big" profits 
Sample’ Pree. “co,” 3007" Irvine "Park, 


et 
ments. Upto 100% pret 


fasion $1100 assortment on ‘appeeral Also 
Show ‘olrindays. Social Notes Gite Wipe 
ings, Free Sainple Personalized Station= 


G23. Thomag Terry Studion, 28 Union Ave 
SCHOOL Seniors: Sell classmates superb 

Gratteardy for guper profits. Write Craft 
cards. Tox. 335 (AH), Pittsbu 


Plas 
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SILVER Plating Mould. (NuSilver trade 


the one ay 
plication ‘done at home or in the 
bffice by’ anyone, “Nustiver Plating Liquid 
ig a imore than 80% (3 plus) genuine U.S 
Government ‘Treasury Departsnent Domes” 
He Siiver solution. 1000 Fine (pure Sliver), 
Sterling. ft renews ail Sterling and plated 
stiverware. It also silveriates orto brass, 
Copper, bronze, zinc. nickel-siiver, german: 
Silver” ‘and sore other composition metals 
Gver 100 uses listed to date, Nusilver is. 
Permanent lasting finish. Won’ 

Won't brush 


Blled 
Silver Phating Liguid is a widespread and 


JIGSAWED Masoni 
clreular, Stamp. 
west’ Hampton Bead 


Letters, Windvanes, 
uehag] ‘Schumacher, 
DON. 


io tell new wrinkle vieding 
atlon—pulre™“guarsnteed of Sune} 
eluded 880, tra. Leotard Butler, 


presen 
BSc." Details. free. “Evie Produ 
Spauiding. Willoughby, Ohio. 


received our offers, write, Box 
G1. Times Square Station, 
any a * 


¥8 FIRE Extinguisher yells whojeoale oF 
‘alrect: lies, Zone 1, Syracuse, 


ions. nd 


SELL through agenis?_Your adn this 

‘column will, Feach capable, ambitious 
men WhO, ‘in taking ‘mor 
money, 'rhey may ‘be interested. tn Your 
Droposition, Advertise it here tnd get Busi= 
Meats Rae i only bc a word. Weite fr de 
tails to'O. He Keily, Classified Section, 133 


Fourth Ave, N.¥.0 


Experience 


Toremost" $1.00" Ali Oceasion. 


Saree stint 
fa Studios, Dept. 11D, 


rovat, free Corres 
tai Offer. Blue 
eae, Mae, —____ 
MAKE Quickmend solder fe stick, tends 
‘with ‘match. sensational demonstrator. 


‘gample “Bie. manutacturine outnt $23.00. 
Western ‘Chemical. Salem, Oregon. 


25 WAYS to make money with Luminous 
Point (shines tn dark), "Rush 25¢. for 
Brothnbte details." ite-ver. 97D, Say= 


‘neve 

aed Sion 

EXTRA Proft opportunities seling Wiah- 

Tander Counter-Carded novelties and neces 
es te, Dealers Be a Wholesaler. Wain 
ed Succes Plane Write for Territory, 

Rightander, Dept. 88, 4613°N. Clare. Chl: 


POWERFUL Mile Sireicher! Increases 
‘mileage! Increases To 
Bank-Ateountal Eremendous Prefs! 


T AMERICAN POLICE, 30 J1TSU 


DEADLY. Judo-Piercss Sehiine techntaue. 
plete course 1500, Dhotours 2 
{8h #100, Vasiety tHouser Box M0-AG, Wall 


Stations NYC. 
5 ANTIQUES, RELICS, INDIAN 
‘Goons: 


SWORDS. sabiers, ¢negers, pistain_ armor? 
Tiftrated eutaiog ASC ober: “Abel 
ssots Centonton Ave WY. 


ENGRAVED Plastic Nameplates protected | 19, FINE Indian Arrowheads, $1.09. Caia- 
Lerritories-Big Profits Get Detalis Gara- | — 10% Geo. Holder. Glenwood, Ark. 
day, 489 Pitti Av i6. N.Y. | ANTIQUE firearms, swords, daygers pow 
ie, auto, | ,,det-horas. Lists free. Nagy. €-M South 
: Philadelphia 3. Ba. 


* SEE tar teen hd 
Free. Lear's: Box $60, Galvestons Texas 


MAN, You'll Like Silvering Mirror Re: | 
fectors!) Plating Tatieeare  Makiag 
Sparkling Caipped Glass Namepiates Gute 
ePrice ‘Sprinkle. Plater. V90. Marion, 


Heiker. Wenons, TE. 


2 WILL Bring You Hundreds OF Prop- 
‘pired of anewering ade? "Then Gr oats 
‘Kalty’& Co" “Box it32, Tarps 1, Fords 
‘BIG pretts. packaging. distributing ama? 

ii’ leande'Stendy fepeater Brecsthing | 
furnished “Sample Sse" Linn Co Bos | 
Tian Sieveiand Sons 
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MEXICAN Goods. Write for wholesale Tat | 
Tan © dense. FW. Buti St Loe Aneeies | 


DD ASTROLOGY 

FREE! 3 Questions Answered with, Solar 
‘Horoscope. «Bend birthdate 250. Proters 
sor Golliday. U=isi4 Long, Columbus, OLN6, 

0 ‘AUTHORS SERVICE 

BIG Money writing “Information Folios”. 
Instructions, samples 31. Mackortaeck, 

(BB-3)"Madeira, blo 


Phllageipe 18, Pu 
7 ‘AUTOMORILES 
‘ROTQMOBILE Racing Book. FH Faluon 
Uinevised. ‘Teli how to buld ai eee 
Sait atin, pugs.” Record sup 
SSargers rules formula: plane’ ack Soe" 
Sestpald: SEIS COB Rage tae Besse 
‘ent 274," Madiseniilie, Cmeinnatl, Ohio, 
BEE Our Ad under Motorcycle for midget 
acer itd molorvitr Surgine: Midget 
Directory. "Athens, Ohio 
ng Pep lenge: EO Mig, Con 
Was Resclalecabie 


PHOTOGRAPHS, World's Finest Automo- 
epics: Lint He! Wox't0ab, ‘Atinneapott, 
GARAGE doorg, ali woes, controlled from 

dashboard. Compiete “'Butid: Youraelt” 
plans '$1.00," refundable. Vital parts ‘now 
vailabie. Kaylor Laboratories, Lynwood, 


‘congiruetlon ine 
F100, “stor” "Supply. Box 
‘oledo, Ons in 


‘JET impuision now for automobiles, Tah 
fname or “tree literatize. Wayne’ En 


neering, Green 
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lumber Three, entirely 
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boutid? $20. (Editions One and exe aso 


ailable at these prices’ Clymer, £138 
Pico. Los Angelet 6. Cali 
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‘BIG Profits Manufacture custom arch sup- | 

ports, Julis" Corssen, 2638 Geer, St | 
Lats 4, Mo. t 
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NEW miracle motor fuel cuts drivin 
Es ig hall? Made 


itso 
ortunities exist how! Hand Sook contain 


PROPELLERS a a 
sleds. alr boats, ete, Literature Se, Banks | ADULT Books, Bample and catalog 10o. 

Propellers. R.P.D. 7. Pt. Wé BOOK Tiiustraied catsloss free, 

[RIRPLANE designers use the original Holo- | _ Rialto, 349-A Sackett, Brooklyn, N.Y: 


‘meter more than any other drafting in~ 
strument. Emloved: (weve years excellent | 


MAGAZINES. (hack dated) foreign. do- 
Feputatlon. Price $1.80 HSH Go. 4500 Car= earl t 


Tmestic, arts, Books, booklets, 
gnialee 30s. 


‘complete, conyriehted Information one ons. pln-ups, ete. (ree 
fi complete, co enter Ave! N. Hollywood, Catif, Tundea)’ Gleerone's, 803 First Ave:, New 
Antec! Aloeris: Mok 402. Alsambras Galle | @ BABY CHICKS Heck it, New York 
NUPLA Hommer Hard Hitting Sottie 1" —— “a ‘Booklet—The Truth, About Jesus. 

Wiese aise Fo" Gut and il proof ng cunt | PABY Chicky, Champion, Maied 62 va- | F'ohn Gr MeckP'0, Box sit “aidan 


ting-nmarring $4.00, Nupia, Toit 8. Syca- 

more, Los Angeles, 

1000 MOTORIST: 
Tugs test.” Up to 30" saviags 

test otter write Vacu-matic Carburetor Co. 

Hirde W's, State Street, Weuwa:oas, 


IP your auto supplies or equipment will 
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ese Cards same, Hace Printing, Hudson, 


30, BUSES, car 1m, Ar- ‘BUSINESS, cards $1.00 postpaid Ari 
‘rate, 40-08 9fth, Corona’ 3, RY. 
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‘ion Agency ‘bustieas, interest you? We 
cai thow vou how. Write: Cole Asvociates, 
Svracuse 2..'¥ 


PAINTING eats ofien 
aig Parsley ieee, The 
P.O. Box 1 oni 


pave $50.00 
line Con, 


shine Co. = ee 
‘MONEY-Maker, veil aialniess steel life: 
Sttorne: Opportunity. Wash. 

PANNING Gold—Vacation Expense —Ocr 


Tal 


DIO, SUPPLIES © 
INSTRUCTIONS. 


AMAZING Porke: Tester Te AG-DO Or. 


(SNS HOGI Woh Sates: Bor 1h cliton, 
| RADIO. Tubes-Atiention Radio” Repair 

‘Berviee Men. Por satisfaction in Hadio 
ubes Ue HE eiectrical Go. God Broadway, 
Newark “4. New Jersey. Disteibuvors of 
auaranteed Radio Tiber, 


‘compuied from 20 Years 
for information. "Radio 
SW. Franklin “Aves 


BE a Radio Broadeast Engineer, N 
‘Course. ‘Detatin. Electranie Ka 
institute, Aibuatieraue, N-M, 


BUILD this we 
ods 


gly oe tube tanseever. Com. 
schematics. “layout, ins 
ai, M: Amdahi, iea0' Bench, 


Giitport. 


HADI sr oy a ia 5 
Behe TREK 
seatbelt eae 
DER, Gert oy de. ie ak 
| BOP geri ee 
ee ee 
id RAZOR 
OE SA t=, 
aaa 
ong 


Watch "Repaiving, 
Hobert Go 


Ceucky Bova! at 


Roosevelt. Chicako 8:1 
a RUBBER STAMPS 
SELF-INKING | Pocket Stamps? 1 


ena Sunes 8128: Dater Se Postpaid 
wrealar free. Press, Warm Springs. 1 
prin 


bie, 


YOUR New Free Catalog Ta Ready! Ra- 
Glonic ys Catator, ists hard-to-get radio 


te shipment today 
Eguigknent Co. Dep. 1-0. 179 Nassau Sts 
New York 7. 8. ¥. 


Grtal Se SW 
mules), neluging’ "Radio: 
pullaer* Ste Eaboratoriee, Box 1-8 'San 
Caries. Gait 


THREE lines Oc Lee-Vail Press, Box 1242, 
| Miedianspolis 6, Tediana, 


RUBBER stamps, all kinds, Send for Cala- 
Tog. Excella Baies, Box 300, Shreveport, 
Loskiana 


7 SONGWHITERS 


SONGWRITERS: Collaborate with nation- 
famous composer of "Boots and 

gies" "Send poeats for free examination, 

Get eee instructing: bookiet," Hollywood 

ENE Angeles Call, : 


‘MAKE Simple. Tubeless. Batterviens, Dis 

fance-Getting | Cristal Radice Crvsta 
and lifastrated: inatructions 250" postal, 
‘allen, 427-8, Clinton. So. 


POEMS Wanted. to be sel to, music. bree 
‘examination Send. i 

ter of Music,” 10-1 

‘Angeles, California, 


POPULAR SCIENCE 


POPULAR SCIENCE OPPORTUNITIES 


POEMS Wanted. To be set to music. Send 


borat ‘and ‘complete ever offered. Wri 
today for tres Bcreentand Records 
ere. Dept. 8. rood $8, Calit 


SONGWRITERS, Songs Published Monthy. 


“Advance Ravalty. song ot 
pocine today for our exciting oer ite 
‘Wood Tunesmithe. Dept. 108°C. i837 


Vine. Hatlywood 8, Callt, 


SONGWRITERS —emad Poona fox mea 
‘ave examination and Free Book. "Your 

Rultre In Songwriting”. Radio City Music 

‘Acadeiny, 1614 Broadway. New York. 


SONGWRITERS. A limited amount of 
Yausical Compoattions "wanted for radio 
usteibution. "tin ley Publications, 


Pan Al 
3s67 Brondiway, New York 19. N._¥. 


US, Army Flare Parachutes, $2.00. Box 
121." Wallingford. Conn. 

“HULA Skirts—World's Largest Stock. 
Lowest Prices South Sea Island Varie'y. 

Grats or cellophane. Colors. All Sizes. $1.75, 

ub. Taunediate deliveries.” Oabu Publish- 

Ine Pulm ‘Blag.. Dept. PAC, 


xs 


SPORTING GOODS, GU: 
fi "ARCHERY 


FISHING. PACK) 


for Recreation-Huntine 
rei aoe Beaulifus, Archery lostracton 
book % 
Tiusirated ext 

Service, 617 Sot 


BEND 10s for list i 
ths. Wilmar, Minnesota. 
300 BARGAINS. Grearms. binoeil 
elles, catalog 30c Smith Museurs, 
neinede. N. 


NEW songs, and i wanted for Popular 
rroavains a 


‘your best 

for write. for. (ree, 
nt Bonewriting” 
SSS wont dothe New York 


POEMS wanted for Immediate musical set- 
wine. examinations any sib 
‘well Known mule publisher in Ur 
of original material, Send poems 10: Com= 
‘Guild’ of America, 45 Pith Aves, 
jew York 17, N. ¥. 


‘éinema Gong Co: 
Bevesty wills Cutt. 

WANTED! Lyrics, melodies for songs, We 
eR bub” fell” Superior” Bone 


‘S0NO Weer Aen The amazing 
mand for ‘records, acceler 
ated han 300,000 Juke Boxes and 
the Hits accredited them wasranta. your 
Immediate consideration. We are offerin 
ongepoemn Writers the rare opportunity 
having ‘eatablished “composers collaborate 
‘oh appealing material received this mont 
Recola Records, ox 678, olirwood 28, 


SONG RTTERA| Suni, sg oe 

CNONINE SOUT R Rae as, 
HWE coor tne, foes 90 wre 
Sig Ui ho Sa a anc 
pave You cet. ““Compos- 


to writ 


eae So 

Bry, 31.00" complete, “Order new. 

Writers: Publishing, 838 Fifth Ave. Studio 
TE New York 

BONGS Revised. Arr 
italia. Halnibow Stel 

ew York Guy. 


lied, De- 
vaca inae roadway, 


FISHERMEN! Cand those big ones with 

‘new Spearhead hooks. Double barb on. 
curved puint, slices on shank Kee bait'on 
fhook. Ask your dealer gr send 23e in coin 
for sample packet Speattiead hooks. Spear= 
head Fishhook. Co. 7303, Wood 


mn Ave. 
shin gton, 
USED GUNS, bought, sold. exchanged. List 
‘stamp. Hove. Coopers Mili. Maine 
—New and Used, “Bho 
“Htandarme' List 10e 


ah Fook Stet 


cial? two-cent covers, 


a) 

oes oh Eittie White 
tet repsia Heal 

ti Bi 00, Pree, Wark 


Barrel of Fun for ony « 
“Dime! £00 United States—Amnal.tely tine 
picked and unsorted—just aa recelved trom 
ehureh ‘missions. Many 


thing Teall aluablet! Price oniy ioe 


fervice. 
Monts back "PPioe aehientes,, Wustrated 
Dargain lists with ‘each order. Mystic 

Company. Department 85, Camden 


WORLD'S Largest Dianignd And Tyiansle 

‘Stamps, Pree Stamp. Magazine. 5: 

from Pichtine Pree French 

from 20° different Countries, Pictorial 

Aitmatis, Bie Bazeain with approvals, 
Capital Stamps. Dept. 10. Little Rock. Ark. 


SRITIgn Empire’ 2 Empire! 5 Different inciuging 
Batum, Burma. Cyprus, Gwalior. Tas 
gpania. be tg Approval Buyers, Lyman, 67 


PEE Cuandlgn Set 5 Sets, Royal Vint George oe 
2 to aphoral applicants, Basign. 

era. to approval appiican 

Tis.P? so" Orange Ned 


aig ae Siete 


ranger" Pree anatraie 
feufhe, Bow {Bh Bskersea, cn 


Hobbyeuind. 6-35 Ww. sand St 


COMPLETE “United States" catalog with 
obo iijrteatiqns Send 10 for muuhne 


| gare 3 rianate Bide’. ‘Boston, 
Sis" 


UNITED STATES approvals complete cov- 
erage fine quality. attractive prices. 
seagate Stipe, Bow a, Cocomtt 


BOX siaiipe Satainine mynarede a Ge 
erent cataloging up fo 25¢ each. Every- 
sping #1.00:"Longtcre shop. 108 Wind, 


SCARCE “Pole To Pole” Packet! Stampa 
‘fom strange, mysterious countries ony 
sOreentads (north Pole!) Solomon 
Spanish Morocco, Bhopal, Patiala, Siberia, 
Gfsharland (Sourn Poiely, Ditvouth, Zan 
‘bar. ete and including stamps eataloging 
tup to 39¢' each! Our. Price only Se to 
canta. ‘Big ‘Dime Packet List 
free! Methuen Siamp Service, Ines Dept. 
146, Lawrence. 


wows 


WOW" $10.00 Worth OF 


icin ents tae 
Ercce bae rari, one Asti. 
ee ea 
Has 
Fun te A Par ey 
ar i Sie a 
abling you shstantiy to Identity all dilticult 
eeu eee aa 
Haar aa ete ard 
Revert ciara 
Se enters Abe 
Ben areca 
Fn apna epee Pa 
a 
A 
a icatt Sh "Bah ‘itn be 
ihe Fea 
TNC DOPPSRERT imi TREE ar 
Sues aot ee 
rene Rott atcha AR he 
ERE aah oat eae tae 
et nay Eos ey Se 
each? Ae wi Gee, 
tn a a ES 
FE A Goo Re 


FREE) Weriern Homiphere Packet, Post 
‘age 3¢- Owens, 601 Welshbldk., Bayelty, 

mick, 

EXCELLENT Pipiorial_ approvals, Reaon- 
‘abv priced. Crown Stamp Co., Hox 331, 

‘Teron. Canada. 

50 DIFFERENT incladine scaice diamond 
‘shaped alimiail” 3e, 10- approval service 


applicants “Avajon. Stamp Co., "Dept. & 
Springfield @ Mass 
ROCK of Gibraltar Packet Free A nice 


Collection of stamps from Gibrattar, the 
mightiest fortress in the world-also New 
Zealand Cenvenniai“Beitigh Uganda 
French coloniais--Eariy British Colonial 
‘West’ Tndies—South American and War 
Hage plus sample coy Philatgple Mtonthe 
i 

Empire 


zine” Send ony "ge for powiage, 
‘Stamp Company. Dept. 
Fonte 3. Canmda sy" O°! 
POSITIVELY Greatest Free Offer—tatest 
Scot's International §9.00 Stamp Albury 
SSaverlog ete ‘World. con'aing 36.000 


31_DIFFERENT with George Washington 

‘Stamps from Brazil and Beuador; Pirate 
Island: Vietory iesue; ‘Megical set; others 
Feil de in aporovane “Grayson Btarape, 


FREE! Leeward 1s., Cayman Is.. Turks an 

‘Caicos, plus. $4 different mint “World! 
‘Fair poster stamps. to approval service aps 
Dlicants senging Se postage. Tatham Stamp 
Go." Sprinetield 80, ‘Mass 


WAR Souvenis price list, five colorful Nazi 
‘ration stamps l0c. ‘Peters, Box 308-J, 
Hemet. California, 


FEBRUARY, 1946 


DEALER'S Wholewale Catalog. Postage Se 
Pranksco, ‘8031 Queensberrs. Baltimore, 
Maryland. 


NEW Zealand Semipostal Triangle Set Css 
‘alae on ith approvals, George 
Richie, ‘368 Josephine, Memphis, Tenn. 
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MAGAZINE—Chock-full stamp informa 
flow, news and bargain ads? 15 issues 
wet stamp Post”, Station A. Pasadena 


‘1 DIFFERENT World—sc. Approvals. 
‘Uses, 11 'D, W'Kelier, Chicago St. | 


15 DIFFERENT Persia, Se with Approvals. | 


‘Snowies Box 4558” Baitimore 


7 
with approvals. Stall Stamp 
Service, 2632 W. Bumett. Louisville 10. K. 


Spee es cari etnaens oe pa 
‘rst U.S" Approval Selection. ADY 


prottinatety, 100" stampa go chdoxe “trom 

 Bxcellent vaiue fo obligation to 

big’ Lists “iiusirating’ tne. most popuiar 
at press ‘Fou ‘ean ait 


UE. stamps 

Bile nehudss, "Bont mis this! eopor- 

Ganur’ Write ioday? ‘ob. Eneel Eo. 
‘Park Row. New York City. 

itik CRRFURY O'S, Commun: OW] War 

3 are Teveniues, $5 and $10. Stamps 


FOREIGN Grabags 50e—81 50, Siotin. 328 

Bannerman, Winnipeg, Manitoba, 
‘ulture’ Triangle, “arth 

‘quake’ Airmail. Thailand. ‘Tunisia, Vie 

fofla,“‘Atsiea, others with 

Je" postage "Rent 


SMOKY Mountain commemorative sheet, 
~uagest 0. Stamp intra, and 33'U. S| 


FREE—18 Different Switzerland With. ap- 
Provais Excel Stamp Service, Box 1315, 

cnteazo 30" 

FREE. aa | 


‘World Wide Packet ay 
Bagieco, 2439 5. Filth. Phila. “¥ 


UNITED STATES Aporovats. Fine quality 
aeide,variely. George Riein, Vineennes 1 


PITCATRN Mutiny 
“Thallgnd. "Ukraine, 


Tslands, 
‘Mauritanta, 


Pirate Ma 
“a 


guar ih, "raat, Se it 
Foren Gulag aol Eerie 
Fa 

Page: i, fa, 


‘Pizaie Cha Map, si 
aie Chart Map. 

eq Lion and. Shake stamps! French: 
Setuehnovigtoee Gouin Oe gree ft 
ic Destage” Approvats. Potomac’ Stanipco, 
‘antinaton 10D. 6 case 


TIBERIAN Triangatars, Set 0c with ap- 
RSIS VAG Stamos, O048 8. Pairneid, 


SCRIBBLE a lne—Onited States a 
Peice. eal ‘nice. dart 

Madison "Square Sta.. New York 1 

ope WELL mined O., 25, Mosler 18a 


WANT To Make Money Supine Sams 1 Danae Sams 
Aven New 


roves, 
x aT, 


Wholesale? Send” 23e tor & 

ggrtiment: Pols, 291 & Bumside 
York 

MISSION Mixture 500 
row. 831 W. 


Miva’ otnert "Asorovaia. Send 3e posta 
Pligrim, Woe. Og Warord “Bat 

VRE! 3 Dilferent Hitier Meads to AD- 
pariah, Aeaiatas ppveise beans, 


B DIFFERENT indla-Je_ wih’ gooroin 


Pretstunis with puchades” Branawein 
tuinp Co., Box 92P, Bayon 
JOIN First Day Coy 

iopes, 


teu 
ms 


NOTICE—Readers answering ads offering 
‘Approvals receive a. selection of ‘stamps 
from whien they may ‘make purchases. at | 
Prices indicated. Ten days are allowed for 

Bapteent and retarm of indesied 

erie approval applicants 
Weer Section 2380, in 
ations. 


Par con ar ioe Stanpe Ti 
‘and Diamond Stamps inclided. with ap= 
Riiats Bend $e for potaae and andi. 


4 Fetlrn ttammbe, receive 10e refund. rat Devt. 8, 316 Platbuah Ave, Brook: 
Moumblow. 740 Hewne’. Bronk 96 inet. e 
in Dominica Bi-Color "'Columibus | UNITED Staics and Foreign slampe 
fom Pum’ ir “Canal | on. approral” outs juailty, iow 
“dave, Lebanese mn Heraberg, PS 108 


me Franklin’ 


‘s vs | 
pidig’W: Huanel, San Antonto 1. | 


Pe ia ae 
= ae 
ovals Franciscan, a 


that, Ratify. Postar 
Kennett Squave Pa 


a 
RE SES 
wi Saat 
Mgaumgron” weeenyal eae 
Wenn Recoil aa 
Seta Mer 
be eae cme Da eae 
int REET oo 
Box 2068, Miami Beach 40, Fla. mig 
Rg ogumtde ipa Soar poe 
ORB, ch Rae 


Price 
wer Casossits: Mick 


COSTA RICA diamond and triangle et 35 
we Beara! pprlcants for ae Dostare. Me. 


i 9 DIEFERENT Over a 6 es 0%, 

Foreign. vale. Seott, 30 
ater Ave Lexingion 9 Mass, 

uaesaia 106 SiO Tae 

3 DIFFERENT Gua res 100 ar 


ie Approvals. rs 
Los Angeles 31, Caltornia 


| Fore en 


TRY our better grade United Siaien 
eval, Saf Ae aed ter #8 


REINHARD Heydrich Lidice Murderer? 
Europea 


00 we will send you twenty 

“ive ai stampa: picked’ at fandom 
from large collections "Order aa mane aes 
AS 29, Ninn Joneph dames, 1334 Raay Bt 


Us. = 15 different, 250. 
_Crvstal Stamp Co,. Racine, Wi a 


rovnla 
‘Loule 14. Mo, 


‘Aiwater, 700°8, 
2th Ave. ive. Mam} 268, 6S. Fla, jutlelag 


300 DIRVERENT U 8. & Foreign 26e, $28 
ut. $1.00. 8. Kline. De ‘oto eity. Fi 


NEWFOUNDLAND 4¢ Princess Elizabeth 

‘mint plus cyprus coronation 3 values 
ing aitioe. avek, 15808. 10 Bt, Brooks 
Tyn'30. 8, 


ferent U.S. $1.00, Old. new 
15 ALL qiterent U8. o 


a 
Le 
an —_ 


FREE Argenting mint set (6) 0 serious 
nolletorg sendin swith re 


[atin Americas mint gogeaporal 
Fr Wilson, TIN. A. St. Parny 


TRtANGLEStupeamnigue Gay Ree 
ETL LOG Amereges Rewter, SHB 
jadth, Los Angeles 37 


Tig—s0-Dit_ Commemorative. Be =) 
‘Abprovals.” Mosciey. 4siba. Lx 
Latte # 
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ier Meads: 
‘Pots 


PEE 


county, i 
ite ratsSeton, Vantaa | 


BECHUANALAND, Proiecorte, gorgeous 
French Colonies everything ic With ope 
‘rotate Gaxon Go. Walden” New York 
#2 TATTOOING SUPPLIES 


FagyoO, ike ny ee ae 
I SN a 


DIAMOND Point Eiectrogiaver for all pes 

Freehand, Eneraving sino tattoo eatipe 
ment” supplies vsent for tree’ Literature, 
Moore." 681 8. State, Chicago. 


is TAXIDERMY 


FINEST Glass Byes: Taxidermy. 
sagnisiog Free, Eitood Supply Co, 


Spe 
i ‘TOBACCO—PIPES 


50 MAIED Cigars Prepaid $2.15, 66.80 
‘continental Ciears Goring: New Yorks 


SPAIN-Five Aurmalle 10e Approvals. Bu- 
‘chanan. 507 E ard, New York 10. 


CIGARETTES: 1.13 per carton Detale 
‘We. Box 234, Seer Me NL 


POPULAR SCIENCE 
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CIGARS—Finest quality Porto Rican, five 

‘inch londres, $4.00 box. fifty postpaid. 
guaranteed satiafacton- Write for litera: 
fare regarding pipe and cigarette tobaccos 
Pete Moberly. Box 991, Owensboro, ‘een- 
‘hicks 


BB TREASURE FINDERS 


IP you want to Seap Buy or Sell Ansthing, 
‘send “se for “The National Swappers 
Guide. It's chock fun of Swappers, Selle 
ind Buyers from coast to coast and 
Buy, and. Sella 

* the sun. National 
(0'St. Joseph. Evansville 


Swappers Guide, 
Tad 


‘SEEK Buried Treasure, Methods, myste 
ies. devices explained. Circulars. tree 
Century Press, Box 51D, Glen Eliya, Il 


Radically ‘new circuits ‘and principles. of 
operation, "Money back ‘guarantee’ locate 


Buried iver or any metal at greater 
Septh any" other device” Write for 
ful details, Sena Stamp. ‘The Goldak Co. 


‘Golds 
bes W. Glenoaks Blvd, Glendale 1, Calli 


MT-SCOPE Metal Locator fully guaranteed 
‘and unsurpassed in eftciency. Ti 


ment i ‘and accessories, Pree 
erature” Planer’ Wesearch Laboratory. 
Palo-Alto, Callf 

0 ‘TYPEWRITERS 


WDEAS and designs with or without pat- 


‘ents on metal toys that can be sold at 
'$1[00 or under, purchased outright or on'a 
oraity Basis’ Volume Sales on right items 


Assured. “Ail replies protected. and. conf 
Gentian}, Personal “interview ‘will “bear 
ened, Wallkill Machine Works, ine. 


omen Sasnonaiy tees gal Pago 
novelty ‘boxes, ete. Any condition Lem 
poy, M014 Glenwood ead, Brookirn 10, 


x WATCHES 


WATCH and clock repairing — complete 

‘Practical course in ‘modern horolon’, 66 

sntetfated selfsoatfuetion  tesona Just 

out! Low price. Fascinating 100-page tilus- 
'Wrlte—Nelson 


it aes el as 


USED Typewriters, ‘Mimeosraph, Mulll- 
‘raph PAinting Devices, supplies, Dixe= 
Graph. King, Ne Caroling. 


T__VOCATIONAL GUIDANCE 


WATOH and clock repairing ‘ocreasing, 

‘complete home study course with draw: 
ines’ and pictures.” information “free 
Houston Chronomaite ‘ang Watch ‘Con 
P.O. Box $678 Houston 13. Texas. 


DISCOVER your, best abilities through 
nesaeRe ge apuitide entg Information | 
sung Service, 07-83 Gas-Blectric Bldg. 

‘Roenronds ince 


s]_ WANTED MISCELLANEOUS 


‘MERCURY —Wishest prices. Pree Contain 
fers. Write Mercury Terminal, Norwood, 

Maus, 

PHOTOSTAT, machine 
Francis, 8562" Rosels 

Mich 


wanted—A_ W. 
wa,” Detreit 4; 


BIG Money in Watehmaking. repairs, ad- 
fustment. Learn this, profitable trade at 


LEARN watchrepatring, complete prac- 

‘heal course, every part of watch fully de- 
scribed, 42.18 money back guarantee. Park 
Fiace Supply Co,, Box 1id0H, Houston 1, 


Mi TARY Waierorogt Watches Repaired, 


‘Specialists. Nev 
grmial ‘tvailable.” Also avallabl 
fl. Shoexproof, ‘Waterproof, 7 
watches with i year snconditional guar 
Enter 49.50. Bradley Jewelers.” Bot. 40, 
Fordham Station, Dep't "it, New. York 
WATCH & Clockmakers Handbook by FJ. 
Britten $5.79, Most. Complete On. Sub- 
ject. For Description. Write for Catalogue. 
Book Service, 19 W. 44th Bt, 


PM 
NEW Model electric” welder 110 
‘DG; "will weld all metal 
full directions, Complete. wiih power unit; 
Hime and fieialic are attachments, Gar 
‘red othe Na dang. Marie Welger Mi. Oo. 
a Sanat Bis New Wore Clty Oo" 


BUILD Bc" arecigey met seo cigg 
CLR, ASRMrr ue’ STS 
Pe a ape hn 
Hee pl’ ars wens 
SS RORRROTT Tange, waa, 
aT he Deena 
vattag Sta OL A a ie 


Gane, all’ accessories, illustrated instruc: 
ponte. New, complete “Practical, Course’ | Hons, “Professiana) heavy uy welaing, 
for Cbeninnr,  protesionais, funy "itur- | Brazing gut 83,90, Alo lht-mork wald- 
{rated only" 42.85. postpatd, Money ‘back | ef 1i6-Voltx. ‘AG-DG are weld 
Hunrantee, Tools onterigs supplied Moa | Send check Or order 0.0.0. Sper. Welder 
Seats a8 We | Be ‘Go, Dept Pac. 23 &, 0th Bt New 
GUARANTEED LOOK —Genuin der, Melta with 

Tne. 8 ‘Alcohol ‘Fores. Powder and strip forms 
Tune, gy exch ith an, P.O. 
Tiinoi. J Atlantic City, W. 


MUSIC LESSONS 


“1 didn't dream T could learn to play without a teacher. 
prise When after 3 or 4 weeks 
I found I could play real tunes. Anyone who takes your 
course and studies it cannot help but learn to pli 

*H. C. 8., Californt 


SIMPLE AS A-B-C 


Yet it’s from the famous “Merry Widow” Waltz 


‘You can imagine my 


From this diagram you 
can see how easy it is to 
Jearn by thismethod. Just 
Took at the music and dia 
igram and see which notes 
fo strike. In a few min- 
Utes you're. playing the 
“Merry Widow" Walts, 
‘Actual pupil's name on rex 
‘ouent, Picture by professional 
adel, 


FEBRUARY, 1946 


You say you'd 
Tren here's ‘grand 


It’s real fun learninj 
From the very. bei 


instrument. 


Print 


ic 
New York 10, N. ¥, 


or less than Fa day! 


You, too, can learn to play quickly, 


easily, right. in your own home! 

Tove to learn music but can't afford it? 
favorite instrament for LESS THAN e'n DAY. No extras of 
Sny'king. And Ie taxes omip a shore ume 

to play the modern Print and Picture way. 

Erm ey Viernes ote laser ee io 
the pictures ‘ind diagrams show you every move to male. 
See for yourseit how exay itis to learn musie this modern way 
“* (Goa nenpenaive® Ma the ‘coupon, checking your favorite 

Toriree Bogklet and Pane. Plone. Sample: 
GPE Schoct of Music, 62 Brunewick Bldg, New Yorke 10, Ne 


You can now learn to play your 


familiar tunes. YOU. learn 


and Picture Sample 


Jn tne Instrument checked 


Trumpetcernet” Trombone piece | 
Fiat maclin | 
Practical Megern 
Fin Elementary | 
Harmony 


Now, telegrams leapfrog” storms 


through RCA Radio Relay 


With the radio relay system, de- 
veloped by RCA, Western Union 
will he able to send telegeaph mes- 
suges without poles and wires be- 
tween principal eit 


s down due to storm” will 
disrupt communications: 


by even the 
Moreover, the 
> relay system is less costly to 
build and maintain. 

‘This revolutionary stride in com- 


Victrola, TM. Rw. U.S. Pat OW, 
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ications was made possible by 
in RCA Laboratories— 
the same “make it better” research 
that goes into all RCA products. 
And when you buy an RCA 
Victor radio or television set or 
Victrola* radio-phonogeaph, or 
even a radio tube replacement, you 
enjoy a unique pride of ownership. 
For you know, if it’s an RCA it is 
one of the finest instruments of its 
kind that science has achieved. 
Radio Corporation of America, 


tories led to the developme: 
the RCA Victor Division of this 


RADIO CORPORATION of AMERICA 
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) 
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' 


sauronstatt 


a 
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[A statement by the Editor 


LOISTERED for centuries, the 

scientist has suddenly found him- 
self caught in a crowd and sharin, 
once, the fears of the people. For the 
bomb which blew up the war also blew 
down the barrier between the scientist 
and the citizen 

Because of his nature and his work, 
the scientist has been a man apart 
Understandably the priests of the 
absolute became as impersonal and 
implacable as the pure science they 
served. Those who have searched the 
stars and the mind for the fragments 
of total truth have shirked, in a sense, 
a responsibility for the social effects 
of their findings. 

Now, some of the very scientists 
who helped unlock the frightening 
new knowledge are concerned about 
the huge and human implications 
of what they have done. They have 
formed the Federation of Atomic Sci- 
entists to awaken Americans to the 
full meaning of nuclear fission. In 
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The Scientist Meets the People 


of Popular Science Monthly] 


Washington, these honest and earnest 
men are schooling senators in the hard 
new truths of science which have sud- 
denly been superimposed on politics. 

Certainly the people were never 
more eager to learn about the thoughts 
and things which condition their lives 
and living. Certainly the scientist 
never had a greater opportunity and 
necessity to state his case. For the sci- 
entist, whether he likes it or not, is up 
to his neck in national politics, inter- 
national affairs, mi policy — and 
public welfare. This is his day and his 
time to talk. 

But the language of the laboratory 
however essential to precise expres 
sion in technical papers, holds little 
meaning for the millions. The scien- 
tist must learn the language of the 
people, must express himself in their 
terms, if he is to take his rightful place 
among the people; if the power he has 
loosed is to be administered for the 
benefit of the world.—Perry Gitnens. 
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By LEON SHLOSS 
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MERICA’S postwar ocean liner will be 

a racy, streamlined, air-conditioned 
vessel 50 percent faster than her prewar 
cousin and packed with more comfort for 
passengers. 

This is the superliner designed to spear- 
head the campaign to hold the United States 
merchant marine at its present world su- 
premacy, to increase by 150 percent Ameri- 
can prewar foreign trade carried in Ameri- 
can bottoms, and to stave off competition by 
the airplane which maritime leaders admit 
is inevitable. 

This ship is as symbolic of the future of 
America’s merchant-marine future as the 
Essex-class aircraft carrier was of U.S. 
victory in the war. On the new liner’s per- 
formance are pinned this country’s hopes in 
the race for trade against the rest of a world 
which, through outright loss of prewar 
merchant tonnage, will build new, passen- 
ger-pleasing craft. If internal and interna- 
tional politics force America into the race 
with nothing but conversions from the 
nearly 45,000,000 tons of existing tonnage, 
government maritime leaders believe its 
present dominant position will be lost. 

Three times in less than a century the 
United States has gained maritime ascend- 
ancy, twice lost it, In 1850, this country 
carried 70 percent of its ocean-going trade 
in its own vessels. By World War I, this 
figure had dropped to 10 percent. In that 


war, foreign powers withdrew their vessels 
for war uses and America spent $3,000,000,- 
000 building a merchant fleet. When the 
war ended, this fleet was scrapped, laid up, 
or sold for a song. 

World War II found us with an 11,000,- 
000-ton merchant fleet, 90 percent obsolete, 
and carrying only 20 percent of our foreign 
trade. Again, a new fleet had to be built. 

Reckoning losses, and obsolescence, the 
merchant fleet now totals 45,000,000 dead- 
weight tons, approximately 135,000,000 dis- 
placement tons. These ships, used according 
to plans laid by the Maritime Commission, 
will assure America’s place in the cargo 
trade. These plans cover nearly 2,000 sail- 
ings a year over 35 strategic routes. These 
are the famous C-ships (C-2, C-3, C-4) de- 
veloped by the Commission—with speeds 
up to 18 knots. 

But these vessels will not compete in 
speed, appointments, and efficiency with the 
passenger liners that competitor nations are 
planning today. Germany and Japan are out 
of the picture. Italy's future is questionable. 
But Great Britain, Sweden, Norway, France, 
and Holland loom large in the maritime pic- 
ture, with Britain the sternest competitor, 
while through the sky streaks the greatest 
threat of all—the airplane. 

The immediate future will see a spirited 
contest between Britain and America, grow- 
ing out of some very astute maneuvering on 
both sides. 

The British did a rather sketchy job of 
converting merchant tonnage to war use. 
This can be seen in the Queen Mary, on 


WAR SHIPPING WON'T 
HOLD WORLD TRADE 


This country has just fin- 
ished the biggest shipbuilding 
job in the world. More ships, 
aggregating more tonnage, 
now float under one flag than 
ever before. But war-built bot- 
toms cannot compete in a 
peacetime economy with either 
the airplane or the subsidized 
liners of other maritime na- 
tions. With all our ships, the 
U. S. must build still more 
ships to protect its investment 


in world trade. 
The Editors 


which little more than replacing bunks with 
beds, and hanging stateroom doors, is neces- 
sary to get the Queen back in the luxury 
business, Meanwhile, this country virtually 
tore down and rebuilt its ships, installing 
many semipermanent features. Obviously, 
the British thus gained an advantage. 

But the Maritime Commission wasn’t idle. 
After the Liberty- and Victory-ship designs 
were perfected and war shipping was pretty 
much on an assembly-line basis, the Mari- 


Can Meet Air and Foreign Competition 


time Commission's technical people had 
time on their hands, which they used to good 
advantage by quietly perfecting plans for 
rapid and attractive reconversion of the 
19 P2s in existence, and by drawing plans 
for the new superliners. The P2s are the 
biggest and fastest (22 knots) of the Com- 
mission designs, with the exception of the 
America. These P2s, soon ready for peace- 
time service, are America’s best hopes for 
immediate use. 

The airplane is not so easy to cope with. 
Vice-Admiral Emory S, Land, ex-chairman 
of the Maritime Commission, and James L. 
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Five days in a 33,500-ton, 24- 
TO ENGLAND: (70 ship, cccommodating 1,200. 


Bates, Maritime Commission technical di- 
rector, admit this. “Ultimately, the water 
transport of passengers will be so de- 
creased,” says Bates, “as to become rather a 
minor factor outside of the cruise for relaxa- 
tion and recreation. However, if the passen- 
ger-ship development of the immediate fu- 
ture can be wisely conceived, the period of 
usefulness for such ships should extend 
through a couple of decades.” And the Ad- 
miral adds that there's one advantage the 
ship still has—it is more comfortable, more 
restful, more leisurely. 

Supporting the Land-Bates brief for the 
passenger liner is the fact that thousands of 
Americans with two- or three-week vaca- 
tions and $400 or $500 to spend won't want 
to be set down in London or Paris or Rio, 
by plane, 24 to 48 hours after their vacations 
begin. In the first place, their money would 
run out in a few days. In the second place, 
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. 7h days in o 22,750-ton ship, doing 27 
TO RIO: jets, corrying 250 t0 500 passengers. 


they wouldn't know anybody. On the other 
hand, shipboard life has an inherent infor- 
mality that makes for easy acquaintance- 
ship. These thousands want the long, lazy 
days and entertainment-filled nights at sea. 

So, the new superliner will be the weapon 
of the government, the shipbuilders, and the 
operators in the coming struggle for busi- 
ness. It will be tailored to the requirements 
of each of five main routes: 

North Atlantic: to England and France— 
Three 33,500-ton ships are projected. Each 
would accommodate 1,200 passengers and be 
capable of 24 knots (about 28 land miles 
an hour). Weekly sailings would be sched- 
uled. 

Atlantic: to Brazil and Argentina—Four 
22,750-ton ships, each accommodating 250 
to 500 passengers and capable of 27 knots, 
with weekly sailings and a 28-day turn- 
around. Fabled Rio will be just 7% days, 
instead of 11, out of New York. 


2 30,000-ton, 22-knot 
occommodations for 650. 


TO ITALY: [line 


Atlantic: to the Mediterranean—Three 
30,000-ton ships, each accommodating 650 
passengers and capable of 22 knots, with 
sailings about every 10 days. 

Pacific: to Hawaii - Philippines - Japan - 
China—Two 37,500-ton ships, each accom- 


By doy, the superliner stateroom is o charming liv- 
ing room, Modern design and lighting are features. 
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modating 1,000 passengers and capable of 
29 knots, with sailings every two weeks and 
a 28-day turnaround. This run is viewed by 
maritime leaders as holding greatest trade 
promise for the United States, and they pro- 
pose to make the Pacific an American travel 
lake. 

Pacific: to Australia—Four 26,140-ton 
ships, each accommodating about 650 pas- 
sengers and capable of 20 knots, with sail- 
ings probably twice monthly. 

‘The Maritime Commission considered six 
or seven suggested types for each route be- 
fore making its recommendations. Its de- 
cisions are based on surveys that show the 
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. 12 to 13 days in a 37,500-ton, 
TO CHINA: 25 tnot ship, carrying 1,000 persons. 


prospective postwar passenger wants a 
good-looking, streamlined ship with appea: 
ance unmarred by the traditional forest of 
masts, booms, and funnels; that even when 
out for a relaxing, restful cruise, he doesn't 
want to be at sea too long, and that he 
wants real personal comfort, if not outright 
luxury. 

‘To get rid of the jumbled superstructure 
it was necessary to devise a means of load- 
ing stores and cargo through ports in the 
side of the ship. This was done by develop- 
ment of a new side-port, cargo-loading gear 
(see front cover). The superliner’s appear- 
ance was streamlined by application of 
aluminum shapes, made possible by wartime 
advances in aluminum manufacture and 
handling. These give the new ship a “turtle- 
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back,” and this serves another purpose. Re- 
moval of the masts and booms leaves large 
additional areas of unencumbered deck 
space for recreation. Covering these areas 
with the “turtleback” provides shelter 
against the wind. 

‘While the passenger's preference was an 
important yardstick in the Commission's de- 
liberations, it did not overlook operating 
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; 20 to 22 days in o 26,140-ton, 
TO AUSTRALIA: oo inet vessel, carrying 680, 
eronomy. Construction costs have been held 
to a point where any experienced operator, 
given legal construction and operating sub- 
sidies, can make an ample profit. In state- 
room construction, for example, cost per 
room was set at $8,000 to $10,000, which 
allows for installation of attractive, utili- 
tarian quarters. 

From the mechanical standpoint, the Com- 
mission's studies indicated as most eco- 
nomically feasible the following features: 

‘Total horsepower per shaft, 50,000. 

Machinery located in two independent and 
well-separated compartments. 

Boiler efficiency 88 percent or higher. 

Motor-driven auxiliaries. 

In tailoring the new ships to the require- 
ments of the five vital routes chosen for 
prime American participation, weather and 
sea conditions were intently studied. On 


semitropical runs, great length and small 
beam are desirable in order that as many 
outside staterooms as possible can be in- 
stalled. In the Pacific, flatter waves and 
fairer weather are found than in the North 
Atlantic, hence less displacement is neces- 
sary. 

Of the five types, those for the North At- 
lantic, South American, and Central Pacific 
are entirely new, and of Maritime Commis- 
sion conception. For the Mediterranean run, 
the Commission found that a design de- 
veloped by American Export Lines fitted the 
requirements ideally, so it 
was adopted. For the Aus- 
tralian run, existing ships of 
the Mariposa type have met 
all needs, so it was decided 
to use them. 

Detailed designing of the 
interiors of the superliners 
has been left largely to the 
operators to fan the com- 
petitive spark needed to as- 
sure the traveling public the 
finest in service and accom- 
modations. The operators 
are hard at work now. Com- 
pact, but comfortable state- 
rooms full of pleasing gadg- 
ets will be the rule. Beds 
will fold into the wall, leav- 
ing no trace of their exist- 
ence, so that staterooms by 
day will be comfortable liv- will 
ing rooms. The passenger 
will be able to retire, without waiting for an 
often-busy steward, simply by pulling down 
his bed and getting in. The writing desk will 
open, swinging a mirror upward, to provide 
a dressing table. Some plans call for regu- 
lar windows in staterooms, rather than the 
traditional portholes. Copper-backed, flesh- 
tinted mirrors will create the illusion of 
depth in staterooms, at the same time main- 
taining warmth. 

‘Noncombustible plastics, which are alco- 
hol- and cigaretteproof, will be used exten- 
sively in tables, dressers, picture frames, 
and other ornamentation. Balustrades and 
railings on open stairways and around swim- 
ming pools will be made of clear plastic 
whose power to absorb and refract light will 
give fascinating luminous effects. The heat 
test required by fireproofing regulations, 
however, will limit the use of some plastic 
ornamentation. 

The public spaces—dining rooms, card 
rooms, taprooms, deck cafes, wide prome- 
nades, swimming pools, and spacious recrea- 
tion decks for outdoor games and sun bath- 
ing—will incorporate all the improvements 
gleaned from war's technological advances. 
Air conditioning will be carried to every 
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room, with temperatures and relative hu- 
midity automatically controlled. The heavy 
wood paneling and decorative trim of the 
past—extreme fire hazards—will be re- 
placed by fireproof insulation combined with 
fireproof veneers. Instead of being disguised 
by wood veneers or other coverings, bulk- 
heads may be painted in pastel shades, 
‘Warm, sepia-toned photographic murals are 
planned for wall spaces. 

The color as well as the amount of in- 
terior lighting may be controlled by turning 
a dial. A plastic material will screen ceil- 
ing lights. It is produced in 
a thin, transparent sheet, 
lined with opaque or colored 
louvres which prevent the 
light from shining in the 
eyes, An open-air swim- 
ming pool with iridescent 
lights glowing beneath the 
water will be a nighttime 
attraction. 

Research and experience 
have made it possible to 
build completely fireproof 
ships. Contributing impor- 
tantly is the new Fiberglas 
wool, made of minute glass 
filaments bonded together, 
which provides high-grade 
fire resistance. For decora- 
tive purposes, fabrics for 
draperies and chair cover- 
ings have been perfected 
which are entirely fireproof. 

If the postwar ocean passenger is worried 
about home or office, he can use the ship-to- 
shore dial phone on the table beside him. He 
can relax in complete assurance that his ra- 
dar-guided ship isn’t going to hit an iceberg. 

Ever noted for forthrightness, Admiral 
Land, before resigning as Maritime chair- 
man, summed up American ocean-trade 
aims succinctly. 

‘We don't want to hog the seas,” he said. 
“We want only our fair share. And our 
aims are very modest.” 

He viewed international competition as 
healthy, if it didn't degenerate into sub- 
sidized throat-slitting. 

“There's one fallacy in that whole line of 
argument,” the Maritime Commission's ex- 
chief maintains. “It assumes that there is 
only so much trade in the world, and it 
will have to be sliced up like a melon. Well, 
I don't believe that. I think we've got to 
work for lower tariffs and freer trade all 
over the world, so that the total volume 
of trade will increase. 

“If that occurs, the whole world will be 
more prosperous, and there'll be a real need 
for all the fast, modern shipping afloat in 
the world, including ours.” 
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Wonder insecticide has limits, 
and you had better know them. 
By DR. C. H. CURRAN 


Associate Curator, Department of Insects ond 
Spiders, American Museum of Natural History 


DT, the wonder insecticide, may be a 

blessing—but can be a curse, Properly 
used, it can eliminate many insect-borne 
diseases. Scattered broadcast over field and 
forest it may harm our fish and wild life, kill 
the helpful insects essential to agriculture, 
and even damage the crops themselves. 

What is worse, recent research shows 
that overuse of DDT may directly harm 
man, We now know that DDT goes into 
the butter and cream of animals eating 
fodder sprayed with the poison—and if too 
much is used, the concentration is danger- 
ously high for humans. 

‘These dangers result from two special 
characteristics of DDT. It is selective in 
the way it kills. And it keeps on killing 
for months. 

The first effect of DDT on a housefly is 
to make him very nervous—not because he 
knows what is ahead for him, but because 
DDT kills in a different way. It attacks the 
nervous system, very much as strychnine 
affects a man. 

When DDT dissolved in kerosene is 
sprayed on a wall it evaporates, leaving 
microscopic white crystals. The surface is 
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so covered that an insect cannot walk over 
it without treading on a crystal. A single 
contact is lethal to such susceptible insects 
as flies; mosquitoes, and bedbugs. 

‘The foot of a fly is particularly vulnerable 


“because of its extremely efficient sense 


organs. The skeleton (the outside of a fly) 
is thin at points near the ends of the 
joints. In addition, there are sensory hairs, 
longer and finer than other hairs. In fact, 
the whole bottom of a fiy’s foot is so sensi- 
tive that death is almost certain when a 
DDT crystal lodges in any of the many hairs 
that form the sole, 

The nerves react quickly. The fly rubs 
its legs together or rubs them over the 
wings, crawls about rapidly, and picks up 
more crystals. Inside the affected foot, the 
nerve swells slightly. Nerve lesions then 
are formed in various parts of the body and 
eventually in the central nerve mass of the 
thorax—the part of the fly between its head 
and its stomach. Death then follows quickly. 

‘The poison is also effective when a droplet 
hits the fly's breathing pores or other 
sensory areas. The insect may die, too, 
from eating food containing DDT. Unless 
the poison passes through the digestive 
system very quickly, post-mortem examina- 
tion will reveal the same nerve lesions a8 
though the fly had walked on DDT. 

Few insects have as sensitive and vulner- 
able feet as the housefly. Beetles are pro- 
tected by an armored external skeleton, and 
DDT touching the wing covers or other im- 
pervious parts has no effect. The cockroach 
has a highly polished outer covering to 
which foreign matter does not adhere. The 
caterpillars of moths and butterflies, and 
the larvae of most insects, have a very thin 
skeleton and are much more susceptible. 
Some insects with a thin skeleton, how- 
ever, such as the silverfish and firebrats, 
are protected by a silky fleece that repels 
even an oily spray. These differences in in- 
sects explain variations in the effectiveness 
of DDT. 

Not even all flies are potential victims. 
‘The tough feet of many large flies protect 
them. It takes a heavy dose to kill the blue- 
bottles and green-bottles. ‘The services, for 
example, found DDT rather ineffective in 
controlling Chrysomyia, the green-bottle fly 
that carries dysentery and jaundice. De- 
spite reports that all of the harmful insects 
were wiped out on some Pacific islands, the 
hard-to-kill insects were not destroyed on 
any island. 

The general rule for determining the 
effectiveness of DDT is: The larger the 
insect or the harder its outer skeleton, the 
more resistant; the smaller or more delicate, 
the more susceptible. 

‘Many of the most vulnerable insects are 
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valuable to man——in fact, it is doubtful if 
mankind could survive without them. Some 
flies, for example, furnish food for fish; some 
are parasites of insect pests or feed upon 
them, and others pollinate flowers. These 
friendly types are the most easily killed by 
DDT. ‘The same is true of another great 
order of insects, the Hymenoptera, which 
includes bees, wasps, and ants. Some of 
them, such as the sawflies and certain ants, 
are pests, but the vast beneficial majority 
also dies from DDT. 

Experiments in Ontario by the Dept. of 
Lands and Forests show what happens when 
DDT is used out of doors. Damage to trees 
was limited to burning of leaf edges. Car- 
nivorous water beetles and some other 
aquatic insects were not greatly affected 
but died because the insects on which they 
fed were destroyed. Other aquatic insects 
were killed directly. Crayfish, which feed 
on insects and themselves serve as fish food, 
were very susceptible, Minnows were killed 
by contact and trout died from eating 
poisoned insects. Six kinds of frogs and 
two kinds of snakes were killed, either by 
contact or by eating poisoned insects. Any 
DDT field spray is likely to destroy more 
than half of these amphibians. 

The susceptibility of fish and amphibians 
makes spreading DDT on or near water 
dangerous. Experiments have shown that 
one pound of DDT per acre will kill the 
larvae of Anopheles (malarial) mosquitoes, 
which feed on the surface. The dose must 
be considerably increased, however, to kill 
other larvae. Then, other kinds of animal 
life feel the impact. As little as one part 
of DDT to 10,000,000 parts of water will 
destroy most fish. Unfortunately, once DDT 
has been deposited, it is out of control, and 
even a light spray for Anopheles may be 
concentrated in one end of a pond by wind 
and waves and destroy all the cold-blooded 
animals in the area. If a dust is used, this 
may be blown from foliage and concen- 
trated similarly. At Bear Mountain Park in 
New York we found that plain kerosene was 
as deadly to mosquito wrigglers as a DDT 
solution—and did not kill the amphibians. 

A further objection to the wide use of 
DDT in larvae control is the danger of con- 
taminating the water supply. Fear of this 
led us to abandon plans to use DDT ex- 
tensively outdoors at Bear Mountain Park. 
Heavy rains might wash the DDT into 
reservoirs. We were not fully aware of the 
deadly effects of the chemical then, but we 
received word from Okinawa later that 
several natives had died from eating DDT, 
and post-mortem examination revealed nerve 
lesions similar to those produced by strych- 
nine. 

From the evidence at hand, it is clear that 
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widespread use of DDT out of doors may 
have far-reaching effects. The impact upon 
the fish population, for example, goes be- 
yond the losses from direct poisoning and 
feeding upon poisoned insects. The millions 
of midges that live near water are fish 
food and also feed aquatic insects such as 
stone flies and diving beetles, which are 
another part of the fish diet. The midges 
are particularly vulnerable to DDT. When 
they die, the aquatic insects starve. And 
when both midges and aquatic bugs dis- 
appear, fish perish. 

‘The same chain reaction hits birds. They 
apparently are not killed by eating insects 
poisoned by dosages of less than one pound 
of DDT per acre, although larger dosages 
are likely to destroy them. But destruction 
of the bird's food supply—the caterpillars, 
flies, and larvae that are the first victims 
of DDT—by weekly dustings or sprayings 
would raise havoc with our song and game 
birds. When man brashly tampers with the 
balance of nature, more harm than good 
may be done. 

Bee-keepers, already alarmed by the 
destruction of their charges through 
ordinary orchard sprays, fear DDT may 


Pure DDT powder looks 
like flour, has only a faint 
odor, can easily be mis- 
taken for cooking powders. 


Use of pure DDT is not 
recommended. It is better 
to dissolve it in oil or kero- 
sene and use it as spray. 
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be the final blow. Without insects, there 
will be no pollination; without pollination, 
there will be no seed; without seed, there 
will be no plants. 

DDT’s effects on insects may not be 
noticed for several days or even weeks, so 
the user may repeat the treatment with a 
solution or dust two or three times as strong. 
Most authorities agree that one pound per 
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acre, or 20 gallons, is the largest amount 
that can be safely used. This is a very small 
dosage and the man accustomed to using 
four or five times as much insecticide will 
be strongly tempted to overdo it. The DDT 
might then kill people, because recent ex- 
periments have shown that it tends to con- 
centrate in the milk of animals fed on DDT- 
treated food. 

In the face of these dangers, some pro- 
ponents of DDT are strangely nonchalant. 
‘The statement of the extension service of a 
‘New England state that “there is no reason 
to believe that DDT will upset the biologi- 
cal complex any more than many other com- 
mon insecticides when used in the same 
manner” overlooks the staying power of 
DDT. Whereas other insecticides are effec- 
tive only right after application, DDT keeps 
on killing bugs for weeks or even months 
after it is applied. 

DDT belongs in the home, in my opinion. 
Within four walls, it can be controlled. 
Used extensively, DDT may well eliminate 
malaria and dengue from the United States. 
Both of these diseases are transmitted by 
mosquitoes, which become infected by biting 
diseased persons. Fortunately, both ail- 
ments take a week to develop inside the 
mosquito and during this time the insect 
cannot transmit the disease. If we can kill 
the pest in that week, we can halt the 
infection. DDT will do this. Sprayed on 
the dark portions of rooms, under desks and 
chairs, and, better still, on all the walls, 
DDT picks off the adult mosquito, frequently 
before it has a chance 
to bite. Since mosqui- 
toes usually remain in 
@ house for several 


DON’T leave DDT where children or 
animals can get at it. Label it POISON 
and keep it locked up. When eaten, it 
can kill. 

DON’T use DDT outdoors to control 
forest or farm pests or remove bother- 
some insects. It may injure wild life, 
destroy beneficial insects, damage 
plants, and pollute reservoirs. 

DON’T spray DDT in the air like an 
ordinary insecticide. It is ineffective 
and expensive; either pyrethrum or 
rotenone is better. The aerosol bomb is 
undesirable, both as a spray and be- 
cause particles of the poison linger in 
the air for several hours. Instead, spray 
or paint DDT on walls and fixtures. 

DON’T use DDT powder. A kerosene 
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days, they can be destroyed there and then. 

At Bear Mountain we controlled house- 
flies in buildings merely by saturating lamp 
pulls and spraying hanging light fixtures. 
Additional protection can be given by spray- 
ing walls and ceilings, particularly where 
flies light. A single treatment is usually 
enough around the house, but two or three 
applications a season may be required in 
stables or dairy barns. 

Application of DDT to walls and surfaces 
is much preferred to general spraying. The 
aerosol bomb has the additional disadvantage 
of leaving fine particles of DDT floating 
around a room for several hours, during 
which they may be inhaled. If the bombs 
are used, the rooms should be aired for a 
considerable time before being occupied. 
For application to walls, DDT dissolved in 
kerosene is much more effective than water 
solutions. 

DDT's value against carpet beetles is ex 
tremely doubtful at present. Silverfish and 
adult clothes moths are killed only when 
the application is fresh. There is no evidence 
that it kills moth larvae except by direct 
contact. In my own tests, both silverfish and 
cockroaches greatly increased in numbers 
even when I used a 10 percent solution or 
dust. Nor have I found DDT effective 
against dog ticks. 

‘Housewives who believe reports that DDT 
kills quickly will be disappointed. Killing 
mosquitoes may take more than 10 hours, 
and houseflies more than 24 hours. Bedbugs 
usually expire in from one to five hours. 
Within its limitations, 
however, DDT is one 
of the most amazing 
insecticides known, 


or oil solution is both cleaner and more 
effective. 

DON’T worry about the mixture be- 
ing too weak. As little as one-fourth of 
one percent DDT in solution can do the 
Job, if properly used. 

DON'T expect results when used 
against cockroaches, silverfish, carpet 
beetles, or clothes moths. DDT works 
best on flies, bedbugs, mosquitoes, fle 
and lice. 

DON'T use DDT for termite control. 

DON’T use on animals, such as cats, 
who clean themselves by licking. 

DON'T use DDT around persons 
allergic to it. They may develop skin 
eruptions or puffy lips, nose, and eyes 
for several weeks after spraying. 
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TAKEN ON 
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'HE U.S. Navy is experimenting with a 

means of solving one of the vexing prob- 
lems of long-range dirigible flight. If a 
Navy-designed, water-pickup device works, 
airship men will not have to worry about 
balancing off the weight of their aircraft 
against the lift of the gas cells. Such a 
device would enable transoceanic airships to 
pump ballast from the ocean while traveling 
at top speed. 

As fuel is used, an airship becomes lighter. 
‘The crew either has to valve away precious 
helium, the lifting gas, or find a way to 
keep the weight constant. It is another 
version of the ballast problem in the surface 
vessel, except that in a lighter-than-air ship 
ballast is more critical. 

German dirigible men sometimes valved 
away inflammable hydrogen to offset weight 
with lift. Hydrogen was cheap. But helium, 
the noninflammable gas used in American 
dirigibles and blimps, is too expensive to 


FEBRUARY, 1956 


Without slowing down, o Navy blimp 
over Loke Erie takes on water ballast 
through a hose attached to a “fish.” 
Connected by coble to the airshi 
the -ontoins a motor and pump. 
Tonks are filled to the point wh 
the blimp's lift offsets its weight. 


valve out. One means of maintaining 
balance has been to recapture the moisture 
from exhaust gases. In addition to that 
system, troughs on the airship's skin have 
also been used to collect rain water. The 
condensing system for the exhaust gases 
was, of course, heavy and served to reduce 
the airship's pay load. 

Cruising over Lake Erie, a Navy blimp 
has experimented with picking up water 
ballast from the lake surface. The airship 
tows along a hose line attached to a “fish” 
containing a pump. Ballast tanks are filled 
to the point where the airship's lift exact! 
offsets its weight. Taking water “on the fly 
is similar to a locomotive’s scooping up 
water at high speed from a trough between 
the tracks. 

‘The tests have been conducted at Akron, 
Ohio, in co-operation with the Coast Guard 
and the Goodyear company, builder of the 
K-10, the blimp used in the experiments. 
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FLEXIBLE DRILL EXPLORES 
UNTAPPED OIL SANDS 


ITH a turbine bit actuated by mud- 

water and a pipe that can be curved 
and straightened at the will of the operator, 
John A. Zublin of Los Angeles has been able 
to reach sands in oil strata heretofore un- 
tapped in drilling for petroleum. In tests of 
his apparatus, an oil well’s production has 
been increased as much as 20 times. 

In standard well drilling a hollow drill 
pipe is rotated and a bit at the end does the 
cutting. ‘The well is sunk straight down. 
Production can be increased somewhat by 
shooting a “gun perforator” into the oil 
sands immediately adjacent to the shaft. 

Zublin, seeking a way to reach sands as 
much as 100 feet away from the bottom of a 
well, uses a flexible drill pipe. It does not 
rotate. To its end is attached a dragon- 
tooth bit. Pressure of mud-water flowing 
through a rubber interlining of the pipe 
whirls a turbine immediately behind the bit, 
and this turbine, in turn, whirls the bit. 

The flexible pipe assumes a curved posi- 
tion when tension is applied to it. The bit 
is set against its shank at a 10-degree angle 
to facilitate angular cutting. To keep the 
flexible pipe straight as it is lowered into a 
well, a steel mandrel is inserted. This is 
withdrawn when the flexible pipe has 
reached the drilling level. 

In tests, three horizontal holes extending 
51, 72, and 100 feet were drilled from the 
bottom of one well. 
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The flexible drill curves away from the main 
shaft (left), os tree roots reach out for nour- 
ishment, to drain oil-bearing sands oround it, 


Business end of the flexible drill (below) is oper- 
ated by mud-wa' 1 is for 
down heavy rubber liner 


“Explosion-Proof” Motor 
Snuffs Its Own Fires 


possibility that fuel vapors, leaking 
into airplane interiors, might be exploded 
by a spark from an electric motor led the 
AAF to institute a test for sparkless motors. 
‘The tests were conducted by putting mo- 
tors into a cylindrical tank and piping high- 
octane vapors both into the motors and 
around them. Set off by a spark, the vapors 
inside the motors exploded but without trans- 
mitting heat to the vapors surrounding them. 
The secret of the explosion-proof motors 
is casings that snuff out flames before they 
can get through to surrounding gasoline 
fumes or even cause damage to the motor it- 
self. Openings in the shell of the motor are 
very narrow. “Paths” leading from any 
point where gases might burn in the motor 
are so long that, in traveling them, the gases 
are cooled below the ignition point by the 
time they reach the outside. 


POPULAR SCIENCE 


GRINDING OF 200-INCH MIRROR 
RESUMED AFTER 3 _— 


GRINDING of the world’s largest mirror, The 200-inch disk, after a delicate and 
due to be ready in 18 months for the big tele- difficult cross-country journey, arrived in 
scope on Mt. Palomar, California (P.S.M., 1936 to be ground and polished in a machine 
Jan. '46, p. 130), has begun again after a 30 feet high (P.S.M., Dec. '35, p. 29), built 
wartime layoff of three years. for California Institute of Technology. 


Deliberately exploding 
100-octane gasoline va- 
pors (right) at the mouth 
of the cylinder in which 
he hos been testing 
“sparkless” motors, this 
laboratory assistant proves 
he really has been working 

‘a dangerous mixture. 


st cylinder that 
led and filled with 
fumes to deter- | 
the motor con 
be used safely in planes. 


78 POPULAR SCIENCE 


POWER UNIT (left) ond oscilloscope comp! 
the "brains" of Loran. U.S. radio manufacturers, 
F adboard” model to work on, in only 
ive months engineered production models to help 
fight battle of North Atlantic against U-boats, 


S¢ 


T.Loron operator, by 2. ""Pedestols,"* the meas- 
tuning in two stations, uring points 

stops "pips" of light (horizontal 
moving across ‘scope. 


ore lined up with pips. 


3. Control on the os- 
cilloscope magnifies the 
image fo such an extent 
that only tops of the 
pedestals and pips show. 


Se 
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operator to 
lag differ- 


where you are! 


War-developed electronic 
navigation puts sextant 
n the nautical museum. 


By LT. COL. N. F. SILSBEE 
and DEVON FRANCIS 


COUPLE of pencil points of light on a 
fluorescent screen, measuring time in 
millionths of a second, have given airplanes 
and surface ships, for the first time in the 
history of navigation, a means of plotting 
their positions almost instantaneously. A 
navigator fast with his fingers can find out 
where he is in less than 30 seconds. 

This war-born system is called “Loran” 
(LOng RAnge Navigation). It is in the 
radar family of war miracles. It helped 
bombing planes dump their loads smack on 
Nazi installations at night and was fully as 
accurate for bombing at medium distances 
as radar’s Plan Position Indicator. (PSM, 
Sept. '45, p. 65.) 

With Loran, warships were able to pin- 
point their positions on the ocean and meth- 
odically comb areas where U-boats were re- 
ported. With Loran, American bombers 
operating from weather-bound Aleutian 
bases struck at the fogged-in Jap Kurile 
islands. With Loran, aircraft and surface 
vessels en route between continents could 
check their courses at any moment even 
though clouds obscured the sun and stars. 

‘Typical of the reports after the system 
was put into operation was: “By means of 
Loran, a transatlantic convoy made a per- 
fect landfall following a three-day storm in 
which no reliable celestial fixes were ob- 
tained.” 

Loran is an electronic navigator. It con- 
sists of a series of transmitting stations on 
prominent points of land along a coast, the 
receiving equipment carried by aircraft and 
ships, and some charts. All that a man 
needs to operate it is good eyesight, a pencil, 
and the ability to add. 

It differs from any other kind of naviga- 
tional equipment in that the messages it 
transmits carry no clues to direction. Hence, 
it was especially valuable during the war. 
Without charts keyed to signals sent out by 
stations on land, the system was useless to 
the enemy. Moreover, an airplane or a ship 
did not have to ask for the “fix” by radio 
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and thereby betray its position. The signals 
went out as regularly as clockwork without 
bidding. And that is what makes Loran so 
valuable in peacetime: it never sleeps. 

It differs from all other systems of naviga- 
tion in that the mechanism itself is only a 
time-measuring instrument. Its secret is the 
measurement of infinitely small pieces of 
time visually, so that the eye can interpret 
those measurements in terms of position. 

‘The Loran radar set in a plane or ship re- 
ceives signals from two stations. One sta- 
tion is the “master.” The other is a sub- 
sidiary station, a “slave.” An oscilloscope 
measures the difference in time, if any, that 
it takes for the two signals to reach the air- 
plane or ship. That is where the charts 
come in. If the time is identical for both, 
the airplane or ship must be equidistant from 
each. That is, it must be on a line drawn on 
a chart perpendicular to and at the center of 
another line connecting the two sending sta- 
tions, If the time differs, however, the air- 
plane or ship must be nearer one station 
than it is to the other. 

‘The charts have nothing to do with stand- 
ard parallels and meridians. All they show 
are lines where the time lapse between any 
two sending stations is always the same. 
Regardless of distance, the time lag remains 
static. For every given time lapse and for 
every identical time for any two stations, a 
hyperbolic line is drawn on a chart. The lines 
represent distances up to 1,500 miles, the 
maximum at which the signals are useful. 

Using the time measurement between two 
stations, the navigator plots his position on 
one of the lines. At this point, a navigator 
using a conventional aural-directional “radio 
fix" system based on triangulation would be 
able to plot his approximate position, weath- 
er conditions permitting. But with Loran 
the navigator’s task is only half done. He 
tunes in on two more stations by turning a 
knob, gets the time measurement on them 


80 


READING THE TIME DELAYS) 


Receiver has done its 
work and signals from 


face of oscilloscope. 
In their place, by 
turning controls, the 
operator puts scoles 
by which he reads 
time delay. He takes 
reodings— 


fine—to obtain the 
utmost in accuracy. 


and finds the curve that fits, The intersec- 
tion of his first and second curves shows him 
where he is and, if he wants to, he then can 
interpret that in terms of latitude and lon- 
gitude. 

All this would be simple if the signals from 
any two stations differed in wave length, but 
they don’t. They “pulse” on the same trans- 
mission frequency. So some method is 
needed to identify the “master” and the 
“slave.” Loran does this mechanically by 
making the “slave” transmit its pulses 20,- 
000 microseconds (or 20,000 millionths of a 
second) behind the “master's” pulse. 

Since all Loran transmitting stations pulse 
on the same wave length, a method is also 
needed to distinguish between each pair of 
stations. Variations in the number of pulses 
a second make this possible. Station pairs 
differ only slightly on the pulse rate. They 
vary from 20 to 33 a second. But the re- 
ceiving equipment is adjusted to respond to 
those slight differences. 

‘The screen on which Loran’s time measur- 
ing is done resembles a radar “A” ‘scope 
with horizontal indication, as contrasted to 
the Plan Position Indicator circular ‘scope 
with its maplike indication. “Pips” of light 
move across it when Loran stations are 
tuned in, and from the positions of the pips 
the time measurements are taken. 

Navigators now swear by Loran. A war 
correspondent on his way back from the 
Pacific in a transport plane peeked into the 
navigator’s cubbyhole to watch the man plot 
his course. Part of his equipment was a sex- 
tant—a navigator's best friend for more 
than 200 years. 

“T'm supposed to use this thing once in a 
while to keep my hand in,” the navigator 
said with a grin, “but if I want to know 
where I am and where I'm going, I just 
glance at the Loran ‘scope.” 

Loran works in rough seas and rough air, 
where a man would have a tough time using 
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a sextant. Only near-by lightning or severe 
“precipitation static” — caused by rain or 
snow — will render it inoperative and then 
only momentarily. Over water, Loran can 
obtain fixes accurate to within less than a 
mile at distances up to 750 miles in the day- 
time and 1,500 miles at night. Reflected “sky 
waves” from the ionosphere increase the dis- 
tance at night, just as they enable a home 
radio to pick up stations at greater distances 
after sunset. 

In speed of use and accuracy Loran is 
called far superior to any other system of 
navigation — celestial, radio triangulation, 
radio beam, and, indeed, other adaptations of 
radar. It is far and away better, of course, 
than such devices as dead reckoning. But 
it has had its drawbacks. The equipment 
at first was relatively large and heavy, al- 
though it is now simplified and lightened. 
The air-borne receiver weighs less than 40 
pounds, or half what it did. 

Loran also is expensive. It took $100,000,- 
000 to get it developed and installed, and 
trained personnel is required to maintain the 
ground stations. But its functional simplic- 
ity and accuracy make its peacetime use a 
certainty. The British have adopted it out- 
right and recommended its international 
application. The Provisional International 
Civil Aviation Organization, composed of 
government representatives from 54 nations, 
has endorsed it. And Lt. Gen. Ira C. Eaker 
of the Army Air Forces has stated that the 
largest amount of AAF aeronautical equip- 
ment other than aircraft to be used in the 
immediate future will be for an extension of 
the Loran system. That system already 


covers a third of the earth's surface, and 
more than 2,000 surface vessels of the United 
States, Canada and England, and scores of 
thousands of aircraft are equipped with 
Loran receivers. 

Loran was developed by the Radiation 
Laboratory, at the Massachusetts Institute 
of Technology. It was based originally on 
a proposal made late in 1940 by Dr. Alfred 
L. Loomis of New York, head of the National 
Defense Research Committee's “Microwave 
Radar Committee.” Dr. Loomis did not 
know the British were at work on the same 
thing. Then Sir Henry Tizard, head of a 
British scientific mission to the United 
States, dropped a hint about their research 
in the field. The British effort resulted at 
length in the development of a cousin to 
Loran, a short-range navigation system 
known as “Gee,” and Sir Henry's remark 
was enough to confirm Dr. Loomis's belief 
that he was on the right track. The de- 
velopment work at M.I.T. was directed by 
Dr. Lee A. DuBridge, head of the NDRC Ra- 
diation Laboratory. While Loran and "Gee" 
are in the radar family, they are not radar as 
it is commonly known, since they do not use 
reflected radiation or “echoes.” 

‘Maj. Gen. Curtis LeMay, who ran the Su- 
perfortress strategic-bombing show against 
Japan from the Marianas, reported that with 
Loran navigation his planes, flying the short- 
est distance between base and target, had 
been able to cut down their gasoline reserves 
and carry extra bombs. Methodically search- 
ing sea areas by following hyperbolic curves 
on the charts became known as “Loran 
lawn-mowing” and accounted for alot of subs. 


‘An approach angle indicator, 
revealed in photo ot right, illustrates with model 
planes how it works. Center plane is coming down 
correct beam; pilot in it would see green light onlv. 


its lamp ond reflector 
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LAMP GUIDES LANDING PLANE SAFELY 
DOWN PATH OF COLORED LIGHT 


IRPLANE pilots soon may be able to ride 

down paths of colored light to safe land- 
ings, without even looking at a runway. 
Military tests of an approach angle indica- 
tor, developed by Westinghouse engineers, 
have proved it to be a useful aid to aviation 
safety. 

‘The indicator consists of a 100-watt lamp 
with several lenses, pieces of colored glass, 
and a strong reflector that enables it to be 
seen five miles away. It forms three sharp- 
ly defined wedges of light over a runway: a 
six-degree red beam, a two-degree green 
beam, and an eight-degree amber beam. The 
indicator is effective except in heavy fog and 
can be used alone or with radar. 

A pilot can descend at a constant and safe 
rateif herides hisplane downthe green beam. 
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D LINK, the man who invented the fa- 

mous earthbound training machine for 
instrument flying, got vexed one day be- 
cause he couldn't find a satisfactory col- 
lapsible canoe that he could tote along with 
him on hunting and fishing trips. So he de- 
signed and built one of his own. 

‘The Linkanoe, as he calls it, is made of 
molded plastic and weighs only 65 pounds, 
Broken down into 10 sections, it can be car- 
ried in a couple of zipper bags. It is non- 
absorbent, will not warp, and is impervious 
to salt water and gasoline. It can be assem- 


The Linkanoe's 10 sections 
fore quickly and eosily put 
together (upper left). Spe- 
cially designed metal clomps 
lock the vorious-shaped parts. 


A convas skin pulls sn 
over the hull ond 
place by elastic airpla 
shock cord. Completely water- 
fight, the fullsize. 147sfoot 
canoe can beara normal load 
of passengers or equipment, 
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EASY TO CARRY 


bled in less than 10 minutes and held to- 
gether by special metal-locking clamps. 
Link achieved waterproofing by putting the 
craft in a canvas sheath that fits tightly 
over the hull and is held in place by elastic 
airplane “shock cord.” 

‘The Linkanoe can be equipped with oars 
and oarlocks or with an outboard motor or 
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rudder attachment, Both fore and aft decks 
contain metal compartments in which fish- 
ing tackle, ammunition, or first-aid kits may 
be stored. Asa final touch, Link made even 
the paddles sectional. They come apart and 
are used as handles for the zipper bags. 

After tests on some of Canada's roughest 
waters, Link feels confident the craft will 
match the performance of any conventional 
canoes now on the market. 


WAFL LSAT 


Becoute of its portable features, the new 
canoe will bring hitherto remote streams 
end lakes within easy reach of sportsmer 
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Navy's 10-ft. “Gargoyle” bomb dives at 600 
carries 1,000-Ib. warhead in its slim 26-in. 


Rocket-propelled "Gorgon" A, air-to-oir missile of 
tail-first design, hos 100-Ib, charge, goes 550 m.p.h. 


Shroud-winged “Roc,” controlled 
by radio, is guided by television. 


‘Azon’" tail hos radio-controlled 
rudders, fits any standard bomb, 


FEBRUARY, 1946 


“While this country must employ all 
its physical and moral force in the 
cause of peace, it must recognize that 
eal security against atomic weapons 
will rest upon our ability to take im- 
mediate offensive action with o1 

whelming force n. H. H. Arnold, 


By JAMES L. H. PECK 


CLIX is a sleek and sullen cylinder 
lying quietly in a wheeled cradle 
His head, apart from Felix, is 

poised on a ball-bearing turn- 

table. As you enter the vast 
hangar where Felix and his 
friends are housed, the head 
points at you, and continues to 

point at you no matter how 
quickly you turn, advance, or step 
back. In the same manner Felix, with 
his head attached, will turn, point to 
and finally destroy a heat-giving tar- 
get. For Felix is a heat-seeking mis- 
sile. The slight heat of a human body 


"X" missile, 25 ft. long, 
can operate like a Roc’ 
or be self-guiding seeker. 


"Bat," rador-quided bomb, 
finds its way accurately 
through fog and darkness. 


in a huge hangar is enough to activate 
the sensitive thermopile in his nose. 

Guided unerringly by this nose for 
warmth, a barrage of such missiles could 
wipe out a nation’s furnaces and foundries, 
could seek and destroy other jet or rocket 
missiles or planes. 

‘Then there is the light-seeker, a highly 
intelligent robot available in two models. 
One, designed in Wright Field's Controlled 
Equipment Laboratory, will aim itself at 
marker flares or delayed-action fires started 
by espionage agents to put a fiery finger on 
vital enemy targets. Rockets and bombs 
fitted with this super-photoelectric eye can 
“see” any stray light in a blacked-out city 
‘as well as lights planted purposely to guide 
them. The second type is the “light-sensi- 
tive” model, which will hurl itself toward a 
light target on a dark background, or to- 
ward a dark object on a light background. 

The magnetism-seeker is another type of 
guided missile. It is attracted by any great 
mass of steel, such as a ship, bridge, or 
tank. Each of these amazing target-finders 
is adjustable to a remarkable degree prior 
to launching, and can be made sensitive to 
any source of heat, light, or magnetism. 

Radar, the military's sixth sense and the 
most generally useful weapon of World War 
Il, is playing a significant role in guided- 
missile techniques. A recent Navy state- 
ment predicted that research and develop- 
ment programs will produce “airborne 
radars that can initiate defense, and auto- 
matic circuitry that can release the air- 
borne countermissile."” 

Two interesting schemes are suggested. 
‘A radar-equipped interceptor, either piloted 
or pilotless, may be dispatched to patrol a 
certain part of the stratosphere or iono- 
sphere for enemy missiles. If one is located 
by the patrol ship’s radar, a rocket will be 
sent off immediately and automatically to 
intercept that missile. It will use the focused 
radar beam of the interceptor as an in- 
visible trolley line to the target. The sec- 
ond suggestion is that airborne radar equip- 
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ment be compactly installed in the noses of 
the missiles. They then would be launched 
by means of a triggering circuit as soon as 
the ground or ship-warning radar detected 
an enemy missile, and would guide them- 
selves on collision courses with the enemy 
just as night fighters were guided toward 
enemy bombers in the Pacific. 

This electronic legerdemain does not seem 
too advanced to persons who know that the 
AAF already has bombs that behave in a 
similar fashion, and that the Navy sank 
many a Jap vessel with its radar-guided 
“Bat” missile. The winged RHB (Radar 
Homing Bomb) can be guided downwards 
along the beam of its bomber’s search radar, 
or aim itself at an enemy radar installation, 
or hurl itself toward a small “Kureka"-type 
beacon planted secretly by saboteurs. And 
the SRB (Seeking Radar Bomb) carries its 
own compact radar that locates and guides 
it towards moving or stationary land or sea 
targets. 

The Navy's 12-foot, winged radar bomb 
operates in the same manner. They call it 
the “Bat” because it finds its way around in 
the dark, emitting supersonic noises that 
echo back from obstacles in its path. The 
“Bat” and the SRB find their targets even 
in fog or darkness and are guided, along 
their own radar beams, toward even a fast- 
moving object. 

Television is another means of guiding 
missiles. Bombs, rockets, or pilotless air- 
craft have been fitted with compact tele- 
vision cameras that serve as eyes to see 
where they are going. The bombardier or 
ground operator miles away can watch in 
his small television screen the course of the 
missile he is controlling and alter its course 
by radio control, to guide it to the target he 
sees on the screen. This long-distance vision 
and radio control eliminate the need for 
suicide pilots. 

New strategical and tactical doctrines are 
needed, because any point on earth will be 
vulnerable to attack from any other loca- 
tion. Instead of great bomber bases, we may 
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Wind-tunnel model of the = 
Novy'sswiff”Gorgon” C, 


c new iet-propelled bomb. 


Flying-wing buzrbomb car 


ries explosive 
travels 425 mph. 


have “offense control centers,” and in the 
place of fighter airdromes we may need “de- 
fense control centers” that will be relatively 
small and closely spaced along the coast- 
lines and in depth. 

‘The Japs’ Baka bomb was the only true 
guided missile employed in the war that 
just ended. Suicide pilots are gone with the 
‘divine wind now—and so are the rockets 
that were designed to be aimed at specific 
targets and for flight along straight courses 
for a fixed period of time. Terrifying though 
V-1 and V-2 were, they were limited tac- 
tically by lack of accuracy. New remote- 
control devices and self-aiming apparatus 
will enable the missiles of the future to fly a 
curved or zigzag course, if necessary, to 
hit the smallest target. 

Increasing precision may, in time, revo- 
lutionize military method to the point where 
maximum tactical effort can be achieved by 
one military force against another with a 
minimum of material and manpower. Until 
now, all-out war has meant throwing every- 
thing at hand at the enemy. Guided-missile 
warfare may be much cheaper—the cheap- 
est kind of fighting, in fact, that humanity 
has ever been cursed with. The greater part 
of the cost will be for research. Many 
sciences are involved in the development of 
these robots, and they are neither planes nor 
projectiles, but weird-looking combinations 
of the two. 

The development of American guided mis- 
siles goes back to the time of Pearl Harbor, 
when a 20-foot, 200-horsepower, pilotless 
airplane was being test-flown over Muroc 
Dry Lake, California. Such tests and subse- 
quent research led to the perfection of radio- 
control methods that permitted fliers to 
guide larger “drones,” and even Fortresses 
and Liberator bombers, from mother planes. 
(PSM, Dec. ‘45, p. 93). Pilotless aircraft, 
however, are but one of many types of 
guided missiles. 

GBs (Glide Bombs), VBs (Vertical 
Bombs), and GTs (Glide Torpedoes) also 
were used by the AAF in the last year of 
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charge. in 


the war. The GBs permitted the Fortresses 
to bomb the heavily defended city of Cologne 
from a distance beyond the reach of Nazi 
antiaircraft. The VB-1, AZON (control- 
lable in AZimuth ONly) bomb, which had 
radio-controlled tail fins for left or right 
steering, was used to destroy the Aviso 
viaduct near Rome. VB-2 and VB-3, RAZON 
bombs (controllable in Range and AZimuth 
ONly) were improved models, with which 
bombardiers could make corrections for 
“shorts” or “overs” as well as side errors, 
and these were on the way to the Pacific 
when the atomized Japs sued for peace. 

GT-1s did plenty of damage to Jap ship- 
ping. One of these aerial tin fish, fitted with 
a wing and tail assembly, was carried by 
Mitchell medium bombers and dropped out 
of range of antiaircraft fire. The GT glided 
at a 25-degree angle, dangling behind it a 
small paravane on a steel cable. When the 
winged torpedo hit the water, the sudden 
drag of the paravane tugged at the steel 
lanyard. This action fired two charges in 
“explosive bolts” holding together the steel 
bands that clamped the wing and tail to the 
body of the torpedo. The 2,000-pound tin 
fish shed its flying gear and sped for the 
target at which it was aimed. The GTs could 
be set for a normal torpedo run straight at 
the target, or could be adjusted, prior to 
launching, to run wild in harbors or narrow 
channels. In the latter case, the torpedoes 
would describe a hairpin pattern, cruising 
back and forth until they hit something. Or 
they would cruise in concentric, widening 
circles until they were stopped by some ill- 
fated Jap ship. 

AAF technicians adapted the VB, GB, 
and GT missiles for control mechanisms 
and/or wing and tail assemblies that per- 
mitted the use of standard bombs and tor- 
pedoes we already had in use overseas. ‘The 
VB “azons” and “razons” could be fitted 
with their special tails, for example, in about 
10 minutes. And by taking advantage of 
this fortunate expedient we found it un- 
necessary to ship our newer, specially de- 
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signed missiles to the theaters of combat. 

‘Among these new missiles are the futur- 
istic “Roc” bomb (shown on page 120) and 
the “X Roe,” which has a cross-shaped 
(cruciform) wing. Both are fitted with tele- 
vising equipment and radio controls. Navy 
contributions include the KA2N “Gorgon” 
TIC, a 16-foot, air-to-air missile of shark- 
like appearance that has its tail foremost. 
The 10-foot KSD “Gargoyle” is an air-to- 
surface missile that features a V-shaped 
“butterfly” tail and a stubby low wing. 
(The Navy uses its own designations for 
guided missiles. KA2N means: K—pilotless 
aircraft, A—aerial target, 2N—second model 
built by the Naval Aircraft Factory. KSD 
means: K-—pilotless aircraft, S—ship tar- 
get, D—manufacturer, McDonnell.) The 
Gorgon is rocket-propelled and radio-cgr= 
trolled, while the Gargoyle is a radige“on- 
trolled’ gliding bomb. 

‘The missiles we used during thp“war, re- 
markable and deadly though they were, are 
in approximately the same stat of develop- 
ment as was the bomber yf the end of 
World War I. Science, hovever, now is 
progressing more rapidly fhan during the 
post-War I period. The néw year’s crop of 
missiles are as far advayced over the GBab 
as the B-29 was over tife Martin “Dwin” of 
the first World War. he weirg-forms and 
new aerodynamic fegtures of the present 
missiles are the resulf of thi rapid progress. 

Missile design is gradugfly drifting away 
from the lines of tle T-shaped airplane and 
approaching the fgtm of the projectile. The 
wings are circulag or X-shaped and feature 
new kinds of cgnstriction. There is tha 


Countermeasures are b 
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“plate wing,” for example, in which the skin 
is fitted with internal rivets and wrapped 
around a simple metal framework, The 
electrically fired, explosive rivets are se- 
cured by internal riveting. The “solid” 
wing is a knife-edged, thin airfoil that is 
forged into a single piece. Another type of 
plate wing is a thin, cast airfoil whose ends 
are welded along the trailing edge like 
those of a hollow steel propeller. The tele- 
scopic wing for large missiles is another 
innovation, which will permit rockets of the 
V-2 type to glide great distances with power 
off. The wings may be extended by radio 
control, and retracted the same way, or shed 
by means of radio-fired explosive bolts prior 
to the rocket’s descent. 

ody forms.of the new missiles no longer 
hold to the tea?drop form once considered 
the aerodynamic i@eal. Instead, there is a 
tendency to shape the head like that of an 
artillery shell_make the body cylindrical, 
and tapepthe tail like-that of a boat. Such 
a form 4S required—and sp are the thin knife 
wingg—to surmount the ‘compressibility- 
shogk stall problems of Supersonic speeds 

Science will benefit in many, ways from 
tye development of guided, miskiles. They 
uiay be used for stellar exploration in the 
AeaP™{uture. The ionosphdre, that outer 
fringe Othe earth's atmospheric layer, is 
considered™py some to be \scienca’s last 
frontier, andwe have only lirpited informa- 
tion as to wha's up there. Missiles of V-2 
type have been Sent as high as\75 miles into 
the region of Migteors and |the auroras 
australis and boredis. An eminent scientist 
estimated re- (C@ytinued on page ¥07) 


ing urgently studied to fend off a borrage of huge missiles, sensitive to heat, light, 
be fired from across the ocean and wipe out our cities, factories, big ships. 
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drinking wo- 
ter from Pacific 
Its inventor. 


Navy’s 
Make 


IRED and dirty war travelers, dropping 

down on the map-dots that were the 
airways steppingstones across the Pacific, 
would rush for the washroom to clean up. 
‘There, very often, the shuttling Army and 
Navy men and the war correspondents 
would see a crudely lettered sign: 


BE CAREFUL OF OUR WATER— 
IT TAKES A GALLON OF GAS TO 
MAKE A GALLON OF WATER. 


Gasoline or Diesel oil, of course, had to 
go out to these waterless islands by tanker, 
with the usual risks. And when the amount 
of fresh water available had to be measured 
in terms of equivalent gas or oil, even attack 
plans had to take that fact into logistics. 
‘Then came a new type of high-powered still 
that used a gallon of fuel to make 175 or 
more gallons of sweet water from the all-too 
plentiful Pacific, using new principles with 
peacetime applications. 

‘The compression still, as it is called, was 
developed just before the war by Dr. (later 
Commodore) R. V. Kleinschmidt, working in 
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Compression 


Fresh Water Cheap 


the laboratories of Arthur D. Little, Inc., 
at Cambridge, Mass. The idea of distillation 
using compression was not new, but Dr. 
Kleinschmidt worked out the means of mak- 
ing it work efficiently. He not only provided 
greater fuel efficiency, but a simpler still. 

By the time hostilities ceased, it is esti- 
mated, enough units were in use to meet 
the daily needs of a million men. Many 
thousands were manufactured by E. B. 
Badger & Sons Co., of Boston. Many were 
used on submarines, destroyer escorts, and 
landing craft. The landing forces had them 
mounted on trailers or runners. A typical 
unit was about eight feet long and five feet 
high, consisting primarily of a power-driven 
compressor, a tubular boiler unit, and a 
series of tubes within tubes to recover heat. 

‘The Kleinschmidt still is started by heat- 
ing the salt water until steam is produced. 
In electrically driven units, this first heat is 
produced by a heating element in the boiler. 
When gasoline motors are used, the heat of 
the exhaust is used for this purpose. Once 
steam has been produced, the compression 
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SEPARATION SPACE 
WHERE STEAM | 
COLLECTS AT 2i2"F. 


rt 


oD. aig 


It takes only a gallon of fuel to produce 175 or more gollons of sweet water with the Kleinschmidt distiller. 


built up within the system keeps it going 
without heat from any other source. 

Steam at 212° F. is taken off the top of 
the evaporator and drawn through a rotary 
compressor. Here its pressure is raised to 
three pounds gauge, and its temperature goes 
up to about 222° F. Steam under pressure 
condenses at a relatively high temperature 
—in the compression chamber of the Klein- 
schmidt still, steam turns to water at around 
222° F. This hot fresh water is run back 
through the evaporator and around the 
pipes containing incoming salt water and 
keeps it boiling. After losing some of its 
heat (about 15 degrees) to the salt water 
in the tubes, the fresh water passes out of 
the boiler. But, as it is now around 207°, 
it has work to do. It next goes to a heat 
exchanger through which the incoming brine 
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is passing in the other direction. Here it 
loses heat to the cold salt water until, when 
it emerges, it is down to about 70°. 

‘Through this same heat exchanger also 
passes about 20 percent of the salt water in 
the form of hot overflow from the still—that 
part not turned to steam. The heat is ex- 
tracted from this also, and passes into the 
feed stream, so that by the time sea water 
has reached the evaporator it is already well 
on its way to the boiling point. 

Such an efficient system will find impor- 
tant civilian uses. But one wartime use will 
carry over: the marine field, where economy 
in fuel consumption and saving of space are 
important. All industries involving distilla- 
tion, either of water or other materials, can 
be considered possible users of the Klein- 
schmidt still—GOLD V. SANDERS. 
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NAVY'S 21-42 BOXES 


Those versatile pontoons the Seabees used 
will bob up in many ways in postwar ports. 


By COM. W. MACK ANGAS, CEC, USN 


EKCRETS of the “magic boxes” with which 

the Navy's fast-working and hard-fght- 
ing Seabees performed waterfront miracles 
during the war (P.S.M., Aug. '44, p. 137) 
are now fully revealed for use in peacetime 
harbors. 

The NL (Navy Lighterage) pontoon, 
which well earned its nickname of “magic 
box,” was developed for the Seabees by the 
Bureau of Yards and Docks, and undoubted- 
ly made possible some of their outstanding 
achievements. It enabled them to assemble 
quickly large floating units of many types 
from standard parts individually light 
enough to be shipped by steamer, rail, or 
truck. From NL equipment they built 
lighters capable of carrying up to 500 tons, 
powerful tugboats, seif-propelled barges, 
floating cranes of as much as 75-ton capac- 
ity, floating pile drivers, wharves for ocean- 
going steamers, pontoon bridges for heavy 
traffic, and even fair-sized floating dry docks. 

‘The basic idea of the NL pontoon is much 
like that of the toy construction set. Funda- 
mentally, NL equipment consists of steel 
boxes or pontoons, assembling gear, and 
the large outboard motors, inboard propul- 
sion units, winches, cranes, air compressors, 
pile drivers, Quonset huts, oil tanks, re- 
frigerators, and so forth, needed to com- 
plete the floating construction units of which 
the pontoons form the supporting hulls. 

‘The pontoons are of two types: One is a 
rectangular, welded steel box, 5 by 7 by 5 
feet, used to build the central hull of a 
number of floating structures. The other is 
curved to make suitable bottom sections 
for bows and sterns of lighters and barges. 
‘The pontoons are internally braced and 
stiffened. Four two-inch plugged boiler 
flanges in one face of each pontoon provide 
pipe connections necessary for flooding and 
emptying, if it is used for salvage work or 
to construct a floating dry dock. 


Stringing Pontoons into Barges 

To build the hull of an NL pontoon barge 
or similar unit, the pontoons are first as- 
sembled ashore into strings, each of which is 
one pontoon wide and the full length of the 
hull to be constructed. The pontoons are 
connected by bolts and steel wedges to four 
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steel angles that run the full length of the 
string and tie its component parts into a 
structure of great strength and rigidity. 
Enough strings are built to make a hull of 
the desired width. After the strings have 
been assembled and launched separately, 
they are floated alongside each other and 
connected by links, pins, and tie rods to 
form the complete hull. 

Barges or other floating structures built 
of NL pontoons are classified by the number 
and length of strings used in their construc- 
“4x 12 barge” consists of four 
strings of 12 pontoons each. 


Putting the Power On 

To convert NL pontoon barges into self- 
propelled harbor craft, outboard units, 
which develop 115 horsepower, are bolted 
to their afterdecks. Inboard units, consist- 
ing of a 115-horsepower engine, reduction 
gear, propeller, and rudder are mounted in- 
side ‘a special type of end pontoon, which 
may be substituted for the regular end 
pontoon in one or more of the strings that 
form a barge. 

‘The NL pontoon can easily be flooded, and 
later emptied by compressed air, ‘This 
makes it useful for salvage and marine re- 
pair work. Pontoons, if floated and at- 
tached in sufficient numbers by divers to a 
sunken wreck, may be emptied by blowing 
the water out with air furnished by com- 
pressors, mounted on a pontoon barge, and 
may thus be used to turn or even raise the 
hull as a step toward its salvage or removal. 

The same characteristic of the NL pontoon 
fits it admirably for assembly into a variety 
of floating dry docks. In such docks, the 
pipes for blowing out the pontoons are 
permanently installed and fitted with valves. 

Ashore the pontoons have been used as 
storage tanks for gasoline and oil—and even 
as strongboxes for confidential papers, ciga- 
rettes, and beer. 

Though the NL pontoon was employed by 
the Seabees to expedite the construction of 
naval bases, the spe- 
cific ways in which 
the pontoons were 
used were often those 
in which a peacetime 
construction organi- 
zation may use them. 


See drawings 
‘on next page 
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PONTOON is hellow box of sheer 
yoch 


ATTACHING A “STRING” TO A “STRING to make 
«@ barge is done by mooring them clongside and 
linking their ongle irons with driven pins (sbove). 


PONTOONS TOGETHER 


STEEL “PLANK” TO 
COMPLETE DECK 


TIGHTENING PONTOONS TO ANGLE IRONS i 
done ct every corer by means of the above wedging 
device. Lorgest borges have tie rods 


ce them. 
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Swiss Use Film of Oil 
For Theater-Size Image. 


By JOSEPH ISRAELS I 
Special Dispatch to POPULAR SCIENCE MONTHLY 


‘URICH, Switzerland—Television images 
have been projected on a full-size mo- 
tion-picture screen at the Swiss Federal In- 
stitute of Technology by Prof. Fritz Fischer, 
with the help of a secret petroleum product. 
This liquid is called “Idophore” and Prof. 
Fischer and his associates expect it to revo- 
lutionize the movie industry by permitting 
a single film to be shown in several theaters 
simultaneously. The problem they have 
been grappling with for six years was how 
to “blow up” the projected picture without 
diminishing its intensity or clarity. 

The orthodox small-screen television re- 
ceiver creates pictures by causing electrons 
in a cathode-ray tube to bombard a chemi- 
cally coated surface. The surface on the 
end of the tubé (the “screen”) fluoresces 
rapidly as the electron gun shoots at it in 
response to the electrical impulses picked 
up by an antenna. The tube interprets the 
impulses in terms of lights and shadows 
and thereby creates the picture. . 

But the difficulty and expense of building 
vacuum tubes with fluorescent surfaces 
many feet in diameter have limited the size 
of the screens on which television shows can 
be seen. Television shows have been pro- 
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vision camera, 


replacing end of coth- 


tube with disk 
is eight feet 
hs two tons. 


“Idophore" proc opproach 
to problem of projecting theater- 
images that are neither fuzzy nor faint. 


TELEVISION 


jected before theater audiences, however, by 
stepping up the size of the image with 
optical lenses and parabolic mirrors. An- 
other method is known as the Scophony sys- 
tem. Instead of being used to make the 
end of the cathode-ray tube fluoresce, the 
stream of electrons is permitted to pass on 
through the end of the tube to a rapidly 
vibrating mechanical light valve that, like 
frames of movie film, permits varying 
amounts of light to pass through and create 
a picture on a large screen. In both systems 
the image has been either faint or fuzzy. 

To compensate for the fuzziness or loss 
of light in increasing the size of the tele- 
vision image, Professor Fischer substitutes 
for the light created by chemical fluorescence 
an outside light source of the arc variety. 
To make the arc light produce lights and 
shadows, and therefore images on a screen, 
he replaces the end of the cathode-ray tube 
with a disk of film-thin oil. Bombarded by 
electrons, the oil sets up a miniature turbu- 
lence. This creates light refractions, faith- 
fully interpreting the light and shadows 
transmitted electrically from the lens of the 
television camera. By passing the high- 
intensity arc light through the refractions in 
the oil, by a system of mirrors and lenses, 
the image is thrown upon a 24- by 32-foot 
viewing screen. 

‘The oil disk is revolved and refrigerated. 
The revolving allows progressive portions 
of the oil to be “rested” and mechanically 
smoothed after being bombarded by electrons. 
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This is on artist's sketch of 
the Consolidated-Vultee super- 
bomber which, with o peak 
gross load of 140,000 pounds, 
will have an operating radius 
of 5,000 miles, even more than 
the B-29. Powered by six Pratt 
& Whitney Majors (see below), 
the 163-foot-long ship will be 
manned by a flight crew of 17. 


engines are set in the after port of 
its propellers push rather than pull. 


Streamlined Power Plant 


ONLY 33.5 inches in diameter, this 
2,500-horsepower, liquid-cooled en- 
gine (left) is recognized as the 
most powerful of its size. Designed 
and built by Chrysler Corporation's 
Engineering Division for the AAF, 
its inverted V design provides bet- 
ter pilot visibility, reduces drag in 
flight, and helps to conserve fuel. 
In multi-engine craft, its structure 
permits practically complete sub- 
mersion in the wings, greatly re- 
ducing drag. Simplified parts make 
it easy to service the engine. 


Wasp Majors to Power Many New Sky Giants 


THE Wasp Major, Pratt 
& Whitney's new 28-cylin- 
der, four-row, radial air- 
cooled engine that delivers 
over 3,650 combat horse- 
power, already has been 
selected to power many of 
tomorrow's giant air trans- 
ports. Among them are 
the Douglas Globemaster, 
Boeing Stratocruiser, Mar- 
tin Mars, Republic Rain- 
bow, and the H-4, Howard 
Hughes’ big flying boat. 
Two of the Navy's crack, 
single-engine fighters, the 
F2G Corsair and the F8B, 
use Majors. 
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Speaker in Dome 


For pilot’s convenience 
and safety, the radio loud- 
speaker is installed in the 
new Stinson Voyager's 
dome. Cabin is soundproof. 


Two Tugs, It's On 


A TvG at the leg and 
chest straps quickly and 
easily makes the Pioneer 
‘chute harness fit. At right, 
pilot loosens leg straps. 


Dynamometer Tests Giant Tires 


A THREE-QUARTER ton tire of the type used 
on giant bombers is tested on the world’s 
largest dynamometer, the machine that 
checks the strength and operating charac- 
teristics of new airplane landing-wheel, 
brake, and tire assemblies. The 110-inch tire 
is slammed against the 158-ton steel wheel, 
shown in the photo, as the wheel speeds 
around at two miles a minute, simulating 
actual landing conditions without risking 
personnel or equipment. 


Here is the toil of the 
prototype of the Army's 
XB.42 Mixmaster ond also 
its commercial counterpart, 
the DC-8. The twin counter- 
rotating propellers pushed 
the ship nonstop fram coast 
to coast in 5 hours 17 min- 
utes, @ record later beaten. 


Your DOUGLAS DC-8 TRANSPORT 
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ROUNDUP 
ON GUAM 


OT long after United States 

Marines had completed a 
abbit hunt" for Jap troops 
hiding out in the hills of Guam, 
representatives of the American 
Military Government aided the 
native Chamorros in staging a 
roundup of their cattle, which the 
natives had turned loose in the 
jungle rather than allow the Japs 
to seize the animals when the 
island was invaded. AMG mem- 
bers and Guamians used trucks, 
jeeps, and hunting dogs in track- 
ing down the beef-on-the-hoof on 
the 32-mile-long island. When 
cattle were brought in they were 
herded into pens, deloused with 
DDT, and held until reclaimed by 
their owne: 

Guam was bombarded by Jap 
warships on Deo, 8, 1941, and two 
days Inter the island was taken. 
the first bit of U. 8. territory lost 
in the war. This two-day “warn- 
ing,” however, gave the Chamor- 
ros sufficient time to drive their 
‘An American Military Government man on Guam turns cowboy os he mals into the thickly wooded 
lays @ lasso on @ cornered steer. After U. S. Marines had cleared interior. 
the last Japs off the island, AMG representatives lent o helping Now the hunt is on to recover 
hand to the native Chamorros in rounding up the cattle Guamions the cattle after their more than 
had turned loose in the jungle to keep them out of Japanese hands. four years of freedom 


Recaptured after more than four yeors of freedom in the inte 
@ steer gets c DDT bath (left) from Lt. Chorles Westbrook, USMCR, 
of Bastrop, La., before being herded into © pen for identification. 


Trucks, jeeps, and hunting dogs were used to track down and col- 
animals. Their bolkiness added to the Wild West flavor 


Radar plot room, escort carrier's nerve center, where contact is maintained with surface craft and planes. 


Artist Jamieson catches view of the stern of o 


2,000-ton destroyer laid up in dry dock off Okinawa. 
The stricken ship's propaller lies in the foreground. 


WHAT ONE 
ARTIST SAW 
OF THE WAR 


HE gifted pen and 
brush of Lt. Mitchell 


onto Sic 
the bloc 
beache 
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Standard Nuts Fit New 
Floating Anchor Unit 


STANDARD nuts may be the replacements 
in the new Click floating anchor nut, shown 
below. The unit consists of the base, re- 
tainer, standard nut, and steel-spring clip, 
all assembled. The clip, which holds the 
nut, can be disengaged easily by prying it 
up with an ordinary screwdriver, permit- 
ting quick removal of the damaged nut. 


NEW TOOLS 


Die-less Duplicating 
Saves Time and Money 


A compact and portable 
precision unit, the Di-Acro 
Bender is designed to form 
and duplicate an unlimited 
variety of parts and pieces— 
eliminating, in many cases, 
the need for special dies. 
Benders can be set up on 
the job to shape all ductile 
materials, including round, 
half-round, square, and hex- 
agonal rods; tubing, angle 
channel, and moulding stock. 


Toggle-Lever Switch Delays 
“Shut-Off” of Electricity 


You can switch off your bedroom light 
and be under the blankets before the light 
goes out, if your wall switch is a Tymzit. 
Operated like the standard toggle-lever 
switch, it offers both delayed-action and in- 
stantaneous “off,” plus a time-selector that 
can be set at any interval from zero to three 
minutes. The T, J. Mudon Company, of 
Chicago, is the manufacturer, 


Portable Miller Can Be Quickly Attached to Lathe 


Tue miller shown at the 
right can convert a lathe 
in less than three minutes 
into a combination machine 
that does the same preci- 
sion work as a costly mill- 
ing machine. Made by the 
Globe Products Manufactur- 
ing Co. of Los Angeles, it 
fits the ways of the lathe, and 
its spindle is moved into po- 
sition to engage the work. 
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THERE'D BE FEWER FIGHTS at baseball 
games if an automatic umpire, controlled 
by photoelectric cells, were used. These 
cells could be adjusted to the height of the 
man at bat and could be made to record 
all plays. It's the idea of Jack Greenfield, 
a Brooklyn, N. Y., fan. 


A GLASS AUTOMOBILE MUFFLER Made 
of shock- and temperature-proof glass, it 
ought to last the life of the car. Or, maybe, 
D. McFadyen, Richmond, V: 
w plastics might be used. 


SNOWBALL-PROOF GLOVES, Something 
should be‘done by the inventors, says Billy 
Olesky, of Bayonne, N. J., for those who 
gird their loins and go into battle with 
snowballs. You can’t use your bare hands 
very well, and available gloves don’t do 
much good for long; they get wet and soggy. 
Even if you win the fight, you are likely to 
get a case of chilblains or, at the very least, 
chapped hands. Some type of warm, dry 
gloves for snowballers is badly needed. 
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ID LIKE T0 SEE THEM MAKE... 


Everybody hou his own pet idea of some gadget he would like 


DATED AUTOMOBILES. They date coffee; 
why not gas wagons? If motor-car manu- 
facturers would include on each name plate 
the year in which the car was built, there 
would be fewer people gypped by speed- 
ometer readings. The idea for this came 
from Benjamin Tassmer, Jr., Wallingford, 
Conn. 


RECORDER FOR THE VOICE of the visi- 
tor who calls when you are out. If there is 
no answer, he speaks into a microphone, 
making a wire voice recording. William E. 
Howard, Wichita, Kans., suggested it. 
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DEVELOPING COLOR 


PROCESSING IN YOUR OWN DARKROOM GIVES YOU THE FUN 


NYONE who can develop black-and-white 
A negatives can develop color film, The 
process takes longer, and there are several 
more steps required, but home developing 
has a satisfaction for many amateur pho- 
tographers who like té see the image forming 
in the tray within a few hours of snapping 
the shutter, instead of waiting days for the 
processed transparency. 

Of the color film now available to the gen- 
eral public, Ansco was the first widely dis- 
tributed on a develop-it-yourself basis. It is, 
in principle, a combination of three separate 
films arranged in layers. Each is sensitive 
to one of the three colored regions most 
prominent in the spectrum, and to the light 
of that color. Through the combination of 
the three color sensitivities, it is possible for 
the entire range of hues to be recorded. 

Home developing can prove a distinct 
advantage to the wide-awake color photog- 
rapher, Exposure is somewhat more critical 
for color film than for black-and-white nega- 
tives, errors in exposure affecting not only 
the over-all density of the transparency but 
the color rendition as well. If you develop 
your own color film, exposure errors (when 
known) can be compensated for to some ex- 
tent by varying the time the film is in the 
‘rst developer. While it is not generally 
recommended except in cases where it would 
otherwise be impossible to get any picture 
at all, compensation for underexposures of 
as much as one lens stop can be made 
by prolonging the first development to 17 
minutes, 

Ansco color film is supplied in two differ- 
ent emulsions—a daylight type for taking 
pictures outdoors in sunlight and a tungsten 
type for indoor photography with artificial 
illumination, Tungsten-type Ansco color film 
is designed for exposure under 3,200-deg. 
Kelvin lamps, and transparencies made with 
it tend to be slightly cold or bluish in tone 
when photofloods are used. A UV-15 filter 
over the camera lens helps to overcome this 
and produces transparencies of proper color 
balance. The even colder results of a photo- 
flash lamp can be corrected by a UV-16 filter, 
which also may be needed with daylight- 
type film for color pictures of subjects in the 
shade or for scenes exposed on or over water. 
Neither requires any increase in exposure. 

When it is necessary to use tungsten-type 
film outdoors in sunlight, a No. 11 conversion 
filter is needed. This requires an increase in 
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FILM AT HOME “si* 


OF SEEING YOUR TRANSPARENCIES BLOSSOM TO FULL LIFE 


——————————— 


exposure equal to half a lens stop more than 
would be needed for exposing daylight-type 
film under the same conditions. Similarly 
daylight-type film may be exposed under 
3,200-deg. Kelvin lamps with a No. 10 con- 
version filter over the lens. Here the neces- 
sary increase in exposure is two full stops 
more than for tungsten-type film. 

No special skill or equipment is needed for 
processing Ansco color film. Sheet film may 
be handled in glass, bakelite, hard-rubber, or 
enameled trays or tanks. Roll film requires 
no more than the simple bakelite or stain- 
less-steel daylight tank used’ for developing 
black-and-white negatives, Of course, scrup- 
ulous cleanliness is necessary, and careful 
attention must be given to such matters as 
the correct temperature and the time the 
film is treated in each solution. All the neces- 
sary chemicals may be purchased in one 
chemical outfit. They are dissolved in plain 
water and are ready for use when brought 
to the proper temperature. 

Seven processing solutions and four wash- 
ings in clear water are required, The com- 
pleted full-color transparency is then ready 
to hang up for drying about an hour and 
a half after it has been put into the first 
developer—about an hour longer than the 
time required to develop the average black- 


and-white negative in most home darkrooms 

‘Temperature is critical for the first de- 
veloper and for the color developer, It must 
be maintained at 68 deg. F. All other solu- 
tions and the wash water may be between 
60 and 70 deg. F. The first two steps of 
the 12 involved are carried out in darkness; 
the others may be conducted under normal 
home lighting. 

To provide adequate temperature control, 
the seven trays containing the processing 
baths can be placed in one or two large 
trays containing water of the proper tem- 
perature. If more than one sheet of film is 
developed at one time, care should be taken 
to avoid mechanical damage to the emul- 
sions, Proper agitation is important in 
obtaining even development. Tilt the tray 
from side to side and from front to back. 
Ansco color film should receive constant 
agitation for the first five minutes in both 
the first developer and the color developer 
and a few seconds agitation each 15 seconds 
after that, 

Here are the 12 steps, the time required for 
each, and an explanation of what each does 
in developing the transparency. It may be 
helpful to refer to their graphic presentation 
below as you read. 


1. First developer. Time required: 12 


From film to transparency, the color process requires seven chemical baths, four washes, and on exposure 


fo bright light that makes d 


‘elopable those parts of the emulsion not exposed originally in the camera. 


One 
ipecone 
si 


sam 


One method of maintaining even temperature Is to place the seven trays of chemicals in 
. F. Temperature it 


trays cor jing water at 68 di 


minutes, This develops the silver halides 
affected by the camera exposure and 
forms black-and-white metallic-silver nega- 
tive images in the three emulsion layers 
contained in the film. 

2, Short stop. Time required: three min- 
utes. This neutralizes the first developing 
solution and halts its action just as in black- 
and-white film processing. At the comple- 
tion of this step, room lights may be turned 
on and left on for the remainder of the 
processing. 

3. Water rinse. Time required: one min- 
ute. This is, of course, done in running 
water. It removes the first developer and 
short-stop solution from the emulsion. 

4. Second exposure. Time required: three 
minutes—1% minutes on each side of the 
film, In this operation the silver grains not 
affected by the exposure of the film in the 
camera are brought, by uniform exposure 
to bright white light, to a condition in which 
they can be developed. This step is best 
conducted by removing the films from their 
hangers and exposing them, first on one side 
and then on the other, to the light of a No. 2 
photoficod lamp at a distance of 48”. Films 
may be exposed while still wet from the 
washing water, but they should be sponged 
off to remove all clinging drops. They 
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10 oF two large 
pecially important in the developer solutions. 


important in de 
to side and from 


should be handled by their edges only to 
avoid damage to the emulsions. When the 
second exposure has been completed, the 
films are replaced in their hangers in prep- 
aration for a second development to bring 
out color. 

If roll film is being processed in a day- 
light tank, the film should be removed from 
the reel to insure proper second exposure. 
‘The film can easily be replaced after the 
exposure if the rewinding is done with the 
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film and reel under water during the proc 

Color developer. Time required: day- 

pe film, 18 minutes; tungsten-type 

minutes. During this step the silver 

halides made developable by the second ex- 

posure are converted to images of metallic 

silver, At the same time, color-forming 

materials in the film emulsions undergo a 
chemical change to create dye imag 

6. Clearing bath. Time required: three 
minutes. This solution neutralizes the color 

loper remaining in the film and also 
vents undue swelling of the wet and 
fragile emulsions. 

7. Hardening bath. Time required: five 
minutes. This hardens the gelatin of the 
film and protects the emulsions against soft- 
ening during later steps in the processing. 

8. Wash. Time required: five minutes. 
This washing removes all traces of color 
developer and clearing-bath and hardener 
solutions from the film emulsions. 

9. Bleach bath. Time required: 10 min- 
utes. This converts the silver images formed 
during the first development and color de- 
velopment to chemical compounds (silver 
bromides) soluble in the fixing bath. 

10. Wash. Time required: three minutes. 
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BAND OF 
HARD STEEL 
ALLOY 


=, 
EDGES SQUARED 
SHARPLY FOR 
USE ON IcE. 


SASH 


WINDOW | 


WINDOWS STOP RATTLING when the 
thin point of the gadget above, created by 


B. C. Lyons, of Brooklyn, N. Y., is slipped 
between frame and sash. It's made of a 
piece of springy metal, bent double. The 
ends are pinched together when the point 
is inserted; when released, they make the 
device an effective wedge. At the same 
time, it can hold a window shade in place. 


NEW IDEAS FROM 


ALL-SEASON SKATES are an invention of 
Reuben E. Paystrup, of Levan, Utah. The 
Person who wears these unconventional 
roller skates can play in a game of ice 
hockey as readily as he can roll along ce- 
ment sidewalks. Each skate has single 
front and rear wheel, instead of the usual 
two, The wheel rims are fitted with two 
bands of hard steel alloy or a similar sub- 
stance; the inner band is exactly the width 
of the rim, the outer band is narrower. The 
edges of these bands are squared sharply, 
so that they will dig in and prevent the 
wheels from slipping when the roller skates 
are being used on ice, 


TWO LADDERS IN ONE. 
‘This stepladder, invented by ! 
A. A. Thompson, of Dayton, —— 
Ohio, readily becomes an ex- 
tension ladder. Notches in its 
top step permit the ends of 
the side rails of the back half 
to slide securely into metal 
loops fastened to the side 

rails of the front half. / 


COOKIES CAN'T STICK to this cut- 
ter designed by Louis Frank, of Fel- 
lows, Calif. It contains a plunger 
and perforated disk, which force the 
dough out of the utensil as soon as 
it has been cut and decorated by pins 
set in the cutting end. When she 
wants to operate the plunger, the cook 
thumbs a flat lever that curves around 
one end of the cutter’s handle. A coil 
spring surrounding the plunger pulls it 
back in place after it has done its work. 
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THE INVENTORS 


MOTHER'S HANDS ARE FREE when she 
uses this baby carrier. Lydia Chamberlain, 
of Three Oaks, Mich., devised it to enable 
@ person to carry a child in a normal posi- 
tion without having to hold it. The carrier 
is made of strong but light, washable fabric 
and is like a pair of pants on the end of a 
sturdy strap. The strap can be slung over 
either of the wearer's shoulders and its 
adjustable buckle fastened to a secure but- 

“ton in the reinforcing strip, which belts the 
back of the carrier. A flap, extending up- 
ward from this strip, supports and protects 
the baby’s back. The carrier may be used 
as a baby harness, too, 


HOT FOOD IN THE FIELD is the object 
of a self-heating ration container, invented 
by N. T. Naranick, U. 8. Army, Casper, 
Wyo. He proposes to seal rations in a 
shallow, rectangular metal container with 
two intersecting, V-shaped grooves in the 
bottom. It is his idea to line the es 
with a puttylike chemical, which will burn 


HEATING 
ELEMENT 


LIGHT AT ANY 
OF THESE OPENINGS 


A COAT OF MANY COLORS can be 
applied to any object you want to paint, 
if you use a formula worked out by Peter 
Busch, of Newark, N. J. He has devised a 
milky base liquid into which he can pour 
Paints of four different colors without 
having them mix. The liquid contains an 
ammonia solution of casein, alcohol, and 
acetone When he pours varnish enamels 
of various hues into this liquid, they break 
up into separate drops. He warns users 
not to try to apply this multicolored paint 
with a brush; that presses the drops into 
each other. It's best to spray it on. 


for about five minutes without smoking 
in any weather. The chemical would leave 
a thin char which would help retain heat 
in the container. A person using this con- 
tainer breaks the seal by unwinding a 
metal tongue at the edge of the lid. He 
then attaches a two-pronged holder and 
lights the end of any groove. 


A loom turning out figured Wilton corpeting. TI 
‘and 11 loops to each running inch, giving it more 


yan 100 loops to the squer 


1s of wool every 27 inches of width 
inch—a high-quality carpet. 


WHAT MAKES A RUG GOOD? 


New carpets are coming, but knowing how 
rugs are made still helps in judging quality. 


Close-up of "textured" carpet, o new development 
in rugmaking, The relief effect is produced by leav- 
ing the pile uncut in loops of varying lengths. 
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By GOLD V. SANDERS 


Photographed by WILLIAM W. MORRIS 
of Karogheusion’s Carpet Mill 


F YOU are among the millions who have 
| been hiding the bare spots in the parlor 
Tug during the war years, you should know 
what the carpetmakers have on the looms 
before you rush out to buy that new rug. 

There are some new wrinkles in this 
centuries-old trade. And that is literally 
true—some of the new weaves have a 
crinkly effect, others have a sculptured 
texture. These new types of floor coverings 
add the third dimension to pattern and 
color under foot. Weaving methods pro- 
duce the relief effect, and such carpets are 
called “textured,” to distinguish them from 
those with level pile and colored figures, 

American women may take credit for 
some of this new life in the carpet industry. 
It was their taste that started it just before 
the war. For several years there has been 
& preference for solid-color carpets, but the 
Plain velvets showed footprints. In creating 
one-color carpets that would not track, the 
manufacturers at the same time achieved 
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Laying the original design on o carpet shows how well complicated manufacturing processes reproduce the 


pattern, Designs are made in woter colors on square-ruled paper 
some really remarkable new surface effects. 
This is not to say that the old stand-bys 


produced on Axminster, Wilton 
looms are going out of the 


and velvet 
ure, They 


will still be turned out in large numbers 
and not all manufacturers will produce new 
types. Axminster, the lowest-priced pile rug 
has been the leader in the An market 
for many years. It will pr aintain 
its leadership for more ye: come. The 


new “three-dimension 
pete more directly with the Wilton 
rugs and with plain velvet. TI 
a price class with the best of 
The new carpeting is woven o 
Wilton looms and, therefo: 
inherent high qualities that come from this 
type of weaving. The height of the pile is 
governed at the loom by the height of the 
wires" used in weaving it. The thickness 
of the pile depends upon the number of 
these wires to the inch and the number of 
lines of warp. So the new types of carpets 


carpets will com 


figured 


ese tyr 
regular 
has the same 
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eoch square represents @ tuft of wool, 


A skilled matcher at the A. & M. Koraghousian fac- 
tory, Freehold, N. J., translates a designer's painted 
pattern into dyed wool. He determines the exact 
shade of yarn te go into each tuft. The rack from 
which he is choosing his colors, which ore keyed 
with numbers, holds thousands of tufts of yarn. 


A figured Wilton rug is conceived on the designer's 
squore-ruled paper. His brush fills each square with 
the proper color. The design then goes to a card 
puncher who reads it like sheet music, line by line. 


may differ from one another in quality, just 
as other Wiltons do. 

In weaving a Wilton or velvet carpet, all 
the wires have blades at their ends that cut 
the loops when withdrawn. This produces 
the standing pile. In one variety of new 
Fug, some of the wires have Knives and 
do not. By using these in a certain 
pequence, a carpet is proguced that has 
loops for background and standing pile to 
form a figure. In another type all the pile 
is in loops but of varying heights, The 
pattern of these carpets is still automati- 
cally controlled by the ingenious Jacquard 
“piano roll” method that has produced our 
Wiltons for several decades and our Brus- 
sels even longer. A smooth-surface Wilton 
is nothing more than a Brussels carpet with 
all the surface loops cut. 

What makes quality in a carpet? The 
best way to know quality is to understand 
how carpets are made. The first thing to 
look for is closeness of weave; that is, the 
number of tufts of wool to the square inch. 
Looking at the back of the rug helps. Here 
you can count the number of rows to the 
inch in each direction, the weft and warp 
threads, The warp runs lengthwise and the 
weft crosswise. Multiply the two figures 
and you have the actual number of tufts 
to the square inch in the surface. If this 
count is around eight or nine in each direc- 
tion it is a high-grade rug. 

Next in importance is the height of the 
pile. If it is long and still stands up firmly 
under pressure, it is in the luxurious class. 
But even if it is short—say ¥ inch high— 
it 1s a good rug if the pile is thick and 
stands firmly. It should have the springy 
feel of a golf green. The length of pile in 


14 


With o guide rule holding design in 
operator sets @ punch to corepers' with: 
color of each square. Each cord determines the 
color of only nine inches of one line (the weft). 


American machine-made rugs varies from 
145 inch to .500 inch. 

Bending back the face of the rug is an- 
other good way to check closeness of the 
weave. In a high-grade carpet with tight 
pile you will hardly be able to see the 
backing at all. In a loosely woven piece 
the backing 1s visible. The pile may have 
been made extra long to cover up its 
sparseness, but this fact shows up when 
you bend it. Furthermore, a long pile will 
not stand up under pressure unless there 
is lots of it to the square inch. Some of the 
new textured carpets are an exception to 
this general rule. Constructed with many 
loosely woven loops, they may expose the 
back when folded, though they are of fine 
weave and good quality. 

‘The best machine-made rugs are gen- 
erally Wiltons, The process which produces 
them permits a finer weave than is possible 
on the Axminster loom. A very high grade 
of Wilton will have about 100 tufts of yarn 
to the square inch. The finest Wilton has 
123- tufts. Each tuft consists of the two 
ends of a cut loop. 

A solid-color rug is usually called velvet. 
It is: woven on a loom similar to the Wilton 
but minus the elaborate Jacquard system 
that fixes the colored pattern. A velvet, of 
equivalent, grade, however, wil not be quite 
as thick and resilient as a Wilton. The pile 
may be just as thick and high, but in the 
Wilton of equally fine weave there will be 
many strands of the wool yarn lying in the 
body out of sight. 

‘This comes about as a by-product of the 
Jacquard system. If a Wilton is of five 
colors it means that five strands of yarn 
occupy each “reed space” on the loom, 
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A by 12 Wilton may req 
all Wiltons, because of i 


was devise 


there being one of these spaces for each 
row of warp. But only one color is raised 
in each space at each “pick” or crosswise 
line of the carpet. The other four strands 
of wool remiain beneath the surface. At the 
next “pick,” a different color may be raised, 
but four strands always remain hidden. 
They do not show, but they add body and 
spring to the carpet. Therefore, the more 
colors there are in a Wilton pattern, the 
thicker the cushion under the pile will be. 

Axminsters are woven coarser, as a rule, 
than Wiltons. Whereas the standard “pitch” 
of Wilton is 256, that of Axminster is 189. 
What this means to the user is that there 
are 9% and 7 lines of warp, respectively, 
to the inch, In the other direction, there are 
even greater differences in the number of 
rows per inch. The average Axminster has 
51 tufts to the square inch and the cheapest 
may have only 28. Generally, the pile in 
Axminster is longer than in Wilton. It 
should be borne in mind, however, that 
lower-quality Wiltons can be made, too, and 
that a good Axminster is better than a poor 
Wilton. There are Axminsters of really fine 
quality made, such as those with seven 
and nine rows to the inch. 

One of the common misunderstandings 
in carpet buying is the word “broadloom." 
It does not designate any type of weave 
or any class or quality of carpet. Any loom 
over four feet six inches in width is called 
a broadloom in the industry. 

There are also misnomers in the carpet 
business that are more likely to mislead 
than guide the purchaser. One of these is 
“Wilton Velvet.” A carpet must be one or 
the other, if the standard terms used in the 
industry are observed. Another impossi- 
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re of many af 11,000 cards, and 

by which they ore 
lecting card method 
in 1801 by J. M. Jacquard, @ French weaver. 


throug! duplicating machi 
make more sets for repeat designs. 


loom making 


like cords in 
the background 1 right yorn to the 
Fight ploce ef the: right Hime, meting the design, 
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Behind the Wilton loom are the yarn-bearing frames,each frame having yarn of on 
each color for every tuft in a row across o corpet is fed into the loom, but only 
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RIGID ATTACHMENT FOR Z | 


th th Yj ‘CORDS AT TOP OF LOOM. 
a ae : aa aca 
re Ui) one noo was pusNED ITs Movesur 
UY yi, M4, ‘CoRD INTO SLOTTED PART AND DOWN 
Wii Uff ‘OF HOLE, TRAPPING KNOT, ws omen 
Wij) ao Sovecens 


Loops of warp yarn formed on wire may be seen in 
left side of is withdrawn, @ blede 
(arrow) on its end cuts the loops to form upstand 
ing pile, Height of wire determines depth of pile. 
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Jones yaves 


bility is “American Oriental.” There is no waa RTD 
such thing, unless one were willing to say vanes oe 
that a machine-made rug woven to a typical oo 

|! Oriental pattern is it. Genuine Orientals ‘SUReAcE OF 
are all handmade, and the fine grades have ‘canner 


about twice as many tufts as the best Wil- 
ton. Rare Orientals have as many as 600 
hand-tied knots to the square inch. This 
closeness of weave is what makes them su- 
perior to machine-made rugs. The sheen 


i 


common to Orientals is now duplicated by "woven “intto Carper, 
American manufacturers with chemicals.  TAE TWO YARNS NOT 
‘Wool quality is also important in ap- BUNS, RAveeD, wall Ls 


i 
i 


praising a carpet. Don't look for the same 
fine, soft wools in carpets that are used in 
suitings. The best carpet wool is coarse. 
None of it comes from American sheep 
because they have been bred constantly 
toward greater fineness of fleece. Carpet 
wool comes from all over the world—Asia, 
Bont, Aenanion, ati) MURS, TE OOCOeR! ES) as site: draniug! der bow ihe Jucquerd 
duty free because it is not in competition scttem card automaticaly chooses theright-colored 
PI po: Producers. Carpet yarn to be roised for each tuft. The cards are fed 
manufacturers take the wool from six Or {5 g  five-si idth cylinder (1), which 
eight different localities and blend it to pushes (2) against a row of rods, catching certain 
obtain desirable combinations of stiffness cord lots of trap board. When the board 
and toughness. These grades of wools vary rises (3), it pulls up those cords, bringing the 
in quality and, after skillful blending, go proper colored yarn into place to form the tufts. 
into different grades of carpets. 
Another thing, the yarn in a carpet may 
be of two, three, or four ply, and this can 
be determined by examining a single tuft. 


i 
d 


But this alone is not a reliable index to N the two following pages the 
ey page g Bs yer, wore Pissed] differences in the construc- 
not ce as a pile as ro-ply, 5 rs + 
woven closely. Thick yarn may produce a | ‘ion of Wilton, Velvet, and Axmin- 
good-looking surface, but examination of ster carpeting are clearly shown in 
the back of the carpet will reveal a coarse diagrammatic. drawings. Photo- 
weave. z : : 
Color and design are still probably the graphs showing various stages in 
basic factors in selecting a rug, but color the weaving of Axminster carpets 
and design do not always determine quality. alsa ted. Velvets 
‘A knowledge of how rugs are made will be an as ks ad are 
helpful in selecting this important part of mate muc same as Wiltons. 


the modern home. 
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AXMINSTER 

jial feature of the 
i that the tufts 
are inserted row by row be- 
warp threads and 


weft (filler), 
across and back the corpet's 
width by @ great needle. 


FILLER 
G 


AS, 


STUFFER 
(war) 


SETTING AXMINSTER YARN. 


these killed setters assemble spools of colored surface yarns 


eee 


See 


VELVET 


Velvet, usually solid-colored carp. 
is the ‘simplest of all carpet weav 
is woven on a loom similar to 
but minus the elaborate Jacquard system 
that fixes the colored pattern. The yarn 
con be dyed before or after weaving, 
Quelity of velvets is dete 
the number of tufts to the square inch, 


CUT PILE WOVEN FILLER 
AND CUT ON "WIRES" (WEFT) 


CHAIN THREADS 


STUPFER THREADS. 
(WARP) (Warr) 


Following a line weftwi 


point,"the other four lying underneath. 


CUT PILE WOVEN AND CUT ON SWiRES” 


ey 


ccross the design paper hanging above, 
ich ore wound upon a loom spool to 


provide a similar row of tufts in the finished Aiminster fabric. Loom spool is visible between the two rollers. 


ae 
ou Ee 


WEAVING AXMINSTER. The loom spools, 


riding on @ continuous sprocket chain to effect the design, 
drop into place to form one line of weft at a time. A complete revolution of the chain weaves o whole rug. 


CLOSE-UP OF SPOOL. 


Enoch strand of surface yarn on the rug-width spool is threaded through a 


slender guiding tube to assure its proper position as it comes between the warp threads. After each strand 
Is folded back, a knife snips the entire row. The spool goes back on the chain, making way for the next one, 


The gaudy Roc’s “shroud” wing, which the operator filts by radio control when he wants to turn the missile, 
was designed to save space in crowded bomb bays. But it has the same airfoil cross section as a regular 
wing, provides nearly as much lift as a straight wing of the same area, may be used on future airplanes. 


““ROC,’’ NEW SKY TERROR 


This radio-controlled missile, painted like a circus wagon, 
televises its view of the target to distant launching plane. 


'HE Roc, a radio-controlled bomb named 
for the fearful bird which Sinbad the 
Sailor encountered, is one of the new guided 
missiles which may help preserve peace or 
win another war. A product of Wright 
Field's ATSC and Douglas Aircraft Corp., 
the bomb is brightly painted, has a televi- 
sion “eye,” and a round “shroud” wing. 
Its vivid colors enable the bombardier to 
watch and control the flight of a Roc bomb 
accurately when he launches it on a flat glide 
toward its target. He knows which way to 


What the bomb "sees" through the 
television “eye” at the tip of its nose, 
the bombardier or ground operator 
also sees on his television screen. 


The combi 


ation drog. 
toil stobilizes its flight just as feathers steady on arrow, 
This tail assembly also slows down the bomb somewhat, making 
it oppreciably e 


tilt the shroud wing by radio and turn the 
missile, according to what color he sees. He 
maneuvers the Roc by means of a compact 
contro} box which sends radio commands 
to a receiver in its tail. The bombardier 
then turns to his television screen, which 
shows him what the bomb now sees through 
its “eye” and is televising to the plane. Thus, 
he guides the Roc all the way to its goal. 
Authorities say that the Roc, Navy “can- 
ards," and other guided missiles can be 
made to contain atom-splitting gear. 


ond radio antenna attached to the Roc's 


for the operator to control the mi 


Looking for evidence of ra 
@ radium expert times his 


jactivity in ore chunks, 
jectroscope's reactions. 


HOW 10 HUNT FOR URANIUM 


Prospecting for the source of atomic power calls for 
scientific instruments as well as for pick and shovel 


RANIUM, long the homely sister of the 

glamour metal, radium, is now the 
Cinderella of the Atomic Age. It stands 25th 
among the elements in order of abundance, 
but is scattered so widely through the earth 
that only a few large deposits are known. 
Major strikes may be made at any time, 
almost anywhere. 

Uranium prospecting, however, will never 
be a mass scramble like the old-time gold 
rush. No claims can be staked on public 
lands; they've been withdrawn by Presi- 
dential order. Private prospecting is still 
possible on private property, but there is 
only one customer for uranium ore—the 
Government. Still, there are thousands of 
old mines to be reprospected in areas where 
uranium is a possibility, and riches will re- 
ward the lucky discoverers of new sources 
of this mineral. 

‘Uranium-prospecting equipment costs $200 
to $500. An ultraviolet lamp, a sensitive and 
sturdy electroscope, and a Geiger counter 
with batteries and headphones are needed, 
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along with some chemical reagents, a pack- 
age of film wrapped in lead foil, and a 
portable developing kit. The electroscope 
and Geiger counter are not both essential. 
Experts advise the counter, if a buyer must 
choose. 

More than 100 minerals are known to 


Radioactive ore makes a Geiger machine click like 


This “photograph” of a key wos made 
by rays from a piece of radioactive ore 


It may toke al days for a weatly radioactive 


contain uranium, but two have yielded the 
bulk of the world’s product. Pitchblende is 
gloss brownish-black, hard as steel, and is 
found among veins of silver, iron, zinc, or 
cobalt, Richest U.S. sources have been the 
pegmatites of New England and North 


mineral to pr ne si 


Carolina. Carnotite »wdery min- 
eral with a bright, low color. It 
is found in sandstone and shale. 
Uranium-bearing substances help the 
prospector because they are radioactive and 


‘therefore send out impulses to guide him to 


them. That's why the electroscope and the 
Geiger counter are needed. 

Early electroscopes consisted of a pair of 
tissue-thin gold leaves suspended from a 
metal rod. When a charge of static electric- 
ity was applied by rubbing a comb or a bit 
of amber, the leaves repelled each other and 
flew apart. Rays from uranium quickly ionize 
the air, causing the electric charge to leak 
away and the leaves to fall together again. 

A modern electroscope contains tiny gold- 
plated fibers of quartz, which the prospector 
observes through a magnifying eyepiece. 
When he nears a radioactive deposit, the 
fibers promptly fall together. To interpret 
their action, he must first have taken read- 
ings to find out how long it normally takes 
for the charge to leak away. This is a ref- 
erence standard that should be used to check 
all field investigations. 

More sensitive is the Geiger counter, 
which has a gas-filled glass tube containing 
a hollow metal electrode with a tungsten 
wire in its center. Any radioactive ray will 
trip off a brief discharge from a battery in 
the circuit, causing a click in the headphones 
that the user wears. 

The Geiger counter, which costs about 
$150, is strapped to the back, its electrode 
carried in the hand. The headphones imme- 
diately pick up a sharp clicking, but it 
doesn’t necessarily indicate uranium is near 
by. These clicks come from cosmic rays, 
and are more or less constant throughout 
the world, In barren country, the ticking 
may average one every three seconds, but 
when the prospector nears a uranium de- 
posit, the counter begins chattering madly. 

First, the rate of the cosmic-ray back- 
ground must be established, by putting the 
counter on the ground for five minutes and 
averaging the number of clicks per minute. 
This should be repeated at several points 
to get a true average. The course should be 
laid out systematically and observations 
taken every 50 to 100 feet, timing each count 
carefully. Stakes should be driven into the 
ground, given numbers, and the data en- 
tered in a notebook, preferably in the form 
of a rough map so that the spots of greatest 
radioactivity will be clearly evident. In this 
way, a quantitative estimate of the richness 
of the showing can be computed at the end 
of a day's prospecting. The faster the in- 
strument discharges, the richer the speci- 
men. 

Samples of rock believed to be radioactive 
should not be loaded in pockets; they pre- 
vent accurate readings. Dust or sand, which 
often is radioactive, collects on the instru- 
ment case. or in trouser cuffs or pockets. 
Allowance sometimes must be made for the 
shielding effect of a cliff or forest on the 
pulse of the cos- (Continued on page 208 
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Prospectors often pan for uranium-bearing gravel; 
test it for telitcle glow under ultraviolet lomp. 


An ultraviolet hand lomp, which mokes “tracer” 
minerals gleom, is most useful for night prospecting. 


Canodion pitchblende miner comes up with a load 
of the ore, which is the principal source of uranium. 


HIGH-FREQUENCY HEATING UNIT 
KILLS BREAD MOLD, SAVES MONEY 


tle against bread mold, bane of bakers 
ewives for centuries, is being won by 
science. Dr. William H. Cathcart, 34-year-old 
head of the A & P national bakery laboratories, 
has adapted the megatherm, a high-frequency 
heating unit, to de-mold bread as it takes a 
five-second “ride” in its wrapper through a sp 
cial oven, The floor and ceiling of the oven are 
electrodes, and bread run between the two plates 
is subjected to dielectric action which kills the 
mold spores without affecting the taste, texture, 
or quality of the loaves. This discove 
pected to save more than 150,000,000 pounds of 
bread and $10,000,000 annually 


Dr. Cathcart (left) inspects the power unit 
of a magatherm with which he has developed 
3 methed of killing mold spores in bread. 


The untreated loaf of brown breod (left, 
below) began to mold three days after bak 
ing. Alongside it, on electronically treated 
loaf, free from mold, is three weeks old. 
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Dr. Catheart also perfected an electronic oven to cut the 
thawing time for frozen foods to minutes and hours in- 
stead of days and weeks. Above, o three-pound sample 
of solidly frozen peaches rests between oven olectrodes, 
In 11 seconds (below) the peaches are ready to be eaten, 
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ADD WATER, AND 
DINNER IS READY! 


Family-size, 
servings of fruits and 
vegetables, which taste 
and smell natural, now 


cooked 


can be prepared in 
from four to 10 min. 
utes by adding water 
and applying heat to 
substances that, in 
some instances, look 
like soap powder. 
They are “anhy- 
drous” foods, a new 
invention of Clarence 
Birdseye, who 
nated quick free: 


their 
processing, Mr. Birds- 


The secret of 


ye says, is the speed 
with which water is 
extracted from them. 
Potatoes, beans, peas, 
corn, beets, apples, 
peaches, berries, or almost any vegetable or 
fruit that is served cooked, can be anhy- 
drated in about 90 minutes, the inventor re- 
veals, whereas ordinary drying processes 
average 18 hours. The foods are semi- 
cooked in his drying process. 

“The water is extracted so rapidly, with- 
out overheating, that the product does not 
have time to change its characteristics, 
Mr. Birdseye declares. “Because of this 


Fluly mashed potatoes (left) that filled 
¢ double boiler were prepared in exactly 
four minutes by adding boiling water to 
the same amount of anhydrous riced po- 
tatoes as on plate beside it, and stirring. 


Two small shelves (below) of packaged 
conhydrous vegetables hold as much as a 
lorge bin of produce or eight very deep 
shelves of conned goods would contain. 


swift anhydrating action, little time is re- 
quired to restore the water content in the 
cooking process.” 

To demonstrate, Mr. Birdseye emptied an- 
hydrous riced potatoes into the top of a 
double boiler, stirred them in boiling water 
and beat them until they were fluffy. It 
took four minutes. American Home Foods, 
Inc., expects to have many anhydrous prod- 
ucts on grocers’ shelves early next year. 


SHELL SHOCK is given 
eggs on this incline at 
Ohio's Agricultural Exper- 
iment Station to determine 
if they are strong enough 
to go to market. They 
ride, small end down, in 
a tray on casters. When 
it hits bottom, shells be- 
low standard strength 
crack, but don’t break. 


M-5 Semy, tents 
J of pneumatic- 
rubber construction drew 
wild enemy fire against 
our vast "ghost army. 


Decoy Army Fooled Nazi Master Minds 


ANDING craft, tanks, trucks, antiaircraft 

and antitank guns, and various other 
field artillery pieces, blown up with com- 
pressed air like gigantic Tony Sarg figures 
to represent large convoys and emplace- 
ments, made up an American “ghost army” 
that completely fooled the Nazis and played 
a highly strategic role in European opera- 
tions, Enemy reconnaissance many times 
saw “loaded fleets" in British ports and 
large-size mechanized units in the fields, 


LT Fleets of these weop- 

‘on-corrying croft op- 
peared and disappeared over- 
night in invasion harbors along 
the English Channel to confuse 
the Germans in the days pre- 
ceding D Day. Right, an inflat- 
ble decoy LCT begins to teks 
shope: below, it is launched. 
Mony of them could stand up 
for 10 doys without repairs. 


which in reality were only decoys made to 
resemble 19 different weapons and pieces of 
equipment used by our forces. The true 
nature of these decoys was undetectable 
even within a few hundred yards, 

Manufacturers of lace, theatrical equip- 
ment, and tires aided in the production of 
the balloon-fabric, full-scale models. From 
the air or on the ground, the pneumatic 
copies had the same bulk and silhouette as 
the real thing. 


This five-room cottage 
hos been designed to 
be built of strong rub- 
ble brick, The hand 
(left) holds o roofing 
tile of some material. 


to rebuild GERMANY 


Prof. Reutlinger’s vibrating “table,” 
which shakes molds of ground-up 
debris and cement into bricks of 
adequate strength, and his 65-hour 
curing process may overcome seem- 
ingly hopeless shortages of mate: 
rials, of coal, and of skilled workers. 


By CARL LEVIN 
(USFET Press, Frankfurt, Germany) 
and HARTLEY E. HOWE 


IF THE trains, and the coal to run them, 

and a dumping place for the rubble were 
all available, which they aren't, it would 
take ten 50-car trains a day to clear away 
the ruins of Berlin. It would also take 16 
years. In the meantime, all the inhabitants 
would have to worry about is how to rebuild 
in the face of shortages which leave no coal 
for kilns, no steel for beams, and few skilled 
workers. The prospects of reconstruction 
would be black indeed—if it were not for 
the timely appearance of Professor Reut- 
linger and his vibrating table. 


FEBRUARY, 1946 


George Reutlinger is a widely-known 
physicist and vibration engineer. From his 
workshop in bomb-flattened Darmstadt, near 
Frankfurt, Reutlinger has produced a ma- 
chine and a process which he claims will: 
(1) solve the clearance problem by process- 
ing the rubble in the vicinity; (2) simul- 
taneously provide the materials for rebuild- 
ing by turning the rubble into bricks and 
blocks of unusual strength in three or four 
days; (3) enable unskilled labor to do the 
building; (4) use a minimum of fuel and 
power; and (5) provide buildings which re- 
quire a minimum of steel. 

This is a large order. If the professor is 
right, German communities may be able to 
house the civilians now living in the ruins. 
Cities may rise from their rubble like the 
mythical phoenix that was periodically re- 
born from its own ashes. To do the job, 
Reutlinger uses a table—a stiaking table, 
which compacts the ingredients into usable 
blocks and bricks. 

‘This shake-up is declared to be the answer 
to the old problem of combining ultimate 
strength with ability to flow. The best— 
strongest—cement mix is one made with a 


127 


minimum of water. Unfortunately, this mix 
is too thick to flow properly into a mold. 
Professor Reutlinger declares his vibration 
table will make a mixture capable of being 
formed, enabling the use of a comparatively 
dry mix to produce a block of adequate 
strength. 

Before it reaches the vibration table, how- 
ever, the rubble must be processed. First, it 
is sorted to remove wood, metal, cloth, or 
organic matter which would be unsuitable 
for brick making. What is left—bricks, 
mortar, stone, plaster, cement, concrete, and 
so forth—is then ground to fragments the 
size of a walnut or smaller. These are 
screened into three sizes which are then 
combined in fixed proportions in a mixer 
mounted on a vertical oscillator. The re- 
sulting blend is fed into a standard cement 
mixer and one part of cement is added for 
every 12 or 15 parts of rubble—and Germany 
has plenty of cement. As the rubble and 
cement revolve in the mixer, enough water 
is added to give the mix a consistency very 
little wetter than that of garden earth. It 
is then poured into special molds. 

Here is where the vibration table comes 
in, The molds are placed on the table—a 
platform geared to electric motors which 
shake it simultaneously from side to side 
and up and down—and are given a 30- 
second workout. A mechanical arm mean- 
while forces the mold cover down, com- 
pressing the bricks at the same time the 
vibrations shake their component particles 
together. 

Five or six hours after removal from the 
table the mixture has set and the blocks can 
be removed from the forms. They are then 
given a final cure in a room kept at a 
temperature between 90 and 108 degrees 
Fahrenheit by steam heat. This process, 
which Professor Reutlinger calls “climatiza- 
tion,” takes about 65 hours and is said to 
require less than half the coal or current 
needed for the standard brick kiln. 

‘The final product, now ready for use, is 
a gray brick or building block. In addition 
to its strength it differs from the more 
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SORTING RUBBLE CRUSHER 


brittle, mold-poured, conventional cement 
block in that it does not retain moisture. 

By changing the proportions of the mix 
to 10 parts of rubble to one of cement and 
hiking up the pressure on the mold by 40 
percent, roofing tiles can be turned out by 
the same process. Reutlinger asserts that 
these tiles, which will take a smooth coat 
of paint in any desired color, are the ideal 
roofing material—and that he can turn out 
all Germany will need to roof her hous 

To make it easier for amateur brick- 
layers, bricks have been designed with inter- 
locking shapes. By using these along with 
prefabricated parts cast from the rubble 
mixture, unskilléd labor should be able to 
build a house in a few days. 

A rubble cottage has been designed. It 
has five bedrooms, living room, work room, 
bath, kitchen, and cellar—but it is not as 
luxurious as it sounds, since four of the bed- 
rooms are compressed into a half story 
under the roof. 

Reutlinger declares that his vibration 
system can be used not only to manufacture 
wall materials but also to make the sup- 
porting girders. In this case, one part of 
cement is mixed with three parts of gravel, 
poured into long girder-shape molds, rein- 
forced with strands of piano wire, and 
shaken well. Such girders have the added 
asset of requiring a minimum of steel at a 
time when the Allies are planning to make 
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P= OSCILLATING 
SCREENER 


a very large cut in Germany 


Professor Reutl 


be struggling wit 


only one 
bble problem, A one-time 
Dr. Eugene E 
housed in an ¢ 
developed a rival metho 
he Berck method, also, is very ¢ 


barn in Gross Bieberau, 


nomical in consum 
at a considerable 
in requiring 28 days of curing in ¢ 
to the 65 hours needed by the F 

bricks. th Reutlinger and Berck says 
they will match their bricks against the 
conventional type and prove that the new 
products are at least three times stronger 


mpetitive disadvanta 


tiny 


In any case there should be no lack of a 
market, Allied bombs and s\ have de 
stroyed an estimated 39 percent of the 
dwelling units in Germany's 49 largest cities. 
In the country as a whole, 3,600,000 home 

stroyed or 


one out of five—are either 
heavily damaged 
3ut_ Germany is only one of several 
Juropean countries whose cities lie in heaps 
he German inventive 
eruel 
part 


E 
of shattered stone 
genius which produced many o} 
destructive weapons may now repa 
of that nation’s gigantic debt to society. If 
Professor Reutlinger’s table proves to be 
a feasible device for the building of these 
prostrate cities it will be the first small 
installment on that debt 
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VIBRATING 
MOLD TABLE 
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life rafts (above) is one 
of the ship's three field 
refrigerators, self-con- 
tained units with power 
plants burning gosol 


Shower stalls (left) 
on the Mears’ deck 
were fronted by rows 
of GI helmets sus- 
pended in shelves, 
making wash basins, 


Two makeshift staircases like 
the one below led from each 
hold converted Liberty 

ck, flight up. 


Bunks (right) were tiered 
but far roomier than usual. 
Boards nailed from their 
framework to stringers 
long sides of hold stead- 
ied bunks as ship rolled. 
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75 BUILD on 
TRANSPORT 


Give me 50 men and 


48 hours,” the colonel 
said — Four days later 


534 men started home. 


By Larry McManus 


LUNT-NOSED, boxlike Liberty ships de- 

signed exclusively for carrying cargo are 
returning thousands of high-point veterans to 
the United States despite dark predictions by 
“experts” that it was impossible. 

‘An admiral once testified before a Senate 
committee that it would take two months 
and $250,000 to convert a Liberty into a troop- 
ship. A general in Washington said that no 
more conversions of cargo ships were being 
ordered because the shipping crisis would be 
over before they could be completed. A ship- 
yard manager in Portland, Oregon, declared 
conversion would cost even more than the ad- 
miral had estimated. 

But these dire forecasts of difficulty failed 
to deter the attempt of soldiers in Manila to 
obtain and convert a ship to see if it could be 
done. 

Thousands of soldiers had been waiting in 


Each hold of the Mears in which Gls slept was allotted 
four tables, with two benches each. One shows 
the top picture at left. The bottom photograph ri 
veals part of the galley shack on deck, where thr 
meals a day were cooked on Army field ranges. 


FEBRUARY, 1956 131 


Manila's crowded shipping depots for weeks, 
awaiting transportation home after many 
months overseas. They could see a harbor 
full of ships, many of them scheduled to re- 
turn to the United States virtually in bal- 
last. Huge piles of surplus lumber lay in 
near-by government storage areas. Most 
important of all, the men themselves were 
driven by an intense desire to return home— 
a factor the “experts” in the United States 
failed to consider. 

Letters began to pour in to The Pacifican, 
an Army newspaper publishd in Manila. 
“We went into combat aboard cargo ships; 
why can't we go home in them?” most of 
the letters asked. 

“Not enough water available—fire hazard 
—insufficient galley and refrigeration facil- 
ities—not enough lifeboats—no sick-bay—" 
were some of the answers they got. 

The situation was stalemated until a ca- 
pable, experienced Army officer, Lt. Col. 
C. H. Davidson, came to the soldiers’ aid 
with a statement which rocked Western 
Pacific service circles almost as sharply as 
news of Japan's surrender. 

“Give me 50 men,” he told a Pacifican re- 
porter, “and in 48 hours we'll convert a Lib- 
erty into a troopship that will pass any in- 
spection. 

Complaints from homesick soldiers could 
be brushed off, but not the statement from 
Davidson, whose experience included mak- 
ing all shipping arrangements for moving 
two entire Army divisions from Australia 
to New Guinea and other islands. 

Skeptical authorization was given, and a 
note was posted on the bulletin board of the 
821st Aviation Engineers asking for volun- 
teers to help try to convert the Liberty ship 
Otto Mears. Master Sergeant Doyle L. 
Smith chose 70 from among hundreds of 
volunteers, many of whom had been over- 
seas for more than 40 months. 

All had put in a full 
day's hard labor on a 
Luzon road construction 
job, but at 6 p.m.—on 
their own free time— 
they filed aboard ship 
with welding equipment, 
electrical supplies, car- 
penters’ tools, pipe and 
lumber. 

Four days later, the 
Mears left Manila with 
534 soldiers aboard, and, 
24 days after that, sailed 
through the Golden Gate. 

“A much better ship 
than the one we went 
over on,” said Sergeant 
James J. Smith of the 
978th Signal Company, 
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voicing the unanimous passenger opinion. 
“The best trip we ever had as far as comfort 
was concerned.” 

Instead of the usual cramped bunks on 
most transports, the Mears offered large 
canvas three-deckers amply spaced on 
frames of 2 x 4 scrap. 

Instead of living deep in the hold, all the 
Mears’ passengers were just one flight down 
a makeshift staircase from the fresh air 
above. 

Instead of the usual two meals daily, 
three well-balanced meals were served each 
day from a galley erected on the forward 
deck. 

‘The galley—or rather “field kitchen,” 
since it was an Army operation—contained 
nine GI field ranges heated by gasoline 
from a score of 55-gallon drums lashed to 
the deck nearby. Food was stored in field 
refrigerators, each a self-contained unit 
with its own built-in power plant using 
gasoline as fuel. 

Extra life rafts studded the decks and 
each man had a life belt. 

Holds Number 1, 4, and 5 contained 150 
to 200 each of the triple-decked bunks 
while Number 3 was set aside for officers, 
the popular Post Exchange—a feature rare- 
ly found on transports—and the dispensary 
where a full medical staff held sick call at 
8 am. daily. 

Officers, incidentally, slept on regulation 
Army cots but bucked the chowline impar- 
tially with their men. 

Hold Number 2 added the de luxe touch 
to the Mears, for it contained facilities not 
found on even the largest of transports. It 
was turned into a spacious, airy recreation 
room complete with books, games, phono- 
graph, radio, writing tables, ping-pong 
equipment and movies every night. 

Shower shacks were constructed on each 
side of the deck, aft of the superstructure, 
with the traditional 
washstands of GI hel- 
mets suspended in holed 
planks. Farther aft were 
two latrines where 
streams of salt water 
rushed through the make- 
shift plumbing in a man- 
ner that effectively met 
strict Army sanitary reg- 
ulations. All these shacks 
on deck were secured by 
bolts to angle irons weld- 
ed to the deck plates, 

“And water was no 
problem at all,” a ship's 
officer said. “We had 
enough to let the men 
take fresh water showers 
the last few days, 
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PIPE COLUMN 
CARRIES SUPPLY 


PROPELLERS 


This diagram shows @ tr 


jew of the two-way 
revolving fan that disp 


fruit orchards. 


rost 


NEW WIND MACHINE 
BLOWS FROST AWAY 
FROM CITRUS FRUITS 


N CALIFORNIA nights when occa- 

sional freezes threaten the crops, thou- 
sands of acres of citrus and deciduous 
fruits are protected from frost by moving 
air. The air is driven continuously by re- 
volving wind machines carrying their own 
gasoline supplies in the pipe columns on 
which they turn. The breeze forces warm 
air from above to mix with the colder ground 
air, and this raises the temperature around 
the trees. One such double wind machine is 
declared to do as effective job of protec- 
tion as 1,000 smudge pots. Two Ford V-8 
engines drive the 12-foot wood propellers at 
950 r.p.m. Power take-offs from the engines 
revolve the entire head, including the plat- 
form and ladder leading to the ground, once 
every nine minutes. The 26-foot column 
contains 640 gallons of gas, enough for a 
stretch of 40 hours. One pair of engines 
moves 632,000 cubic feet of air a minute at 
30 mp.h. The machine is manufactured 
by the National Frost Protection Co., Glen- 
dale, Calif. 


One wind machine like this replaces 1,000 smudge 
pots, ond wards off frost from 20 acres of trees. 


Modifying a Ford V-8 engine to permit fitting one 
of the propellers that make the frost-killing wind. 
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It's wonderful what you can make out of sea shells, particularly if © pretty Wave will work beside you. 


USO Backs PSM Contest 


OFFERS TOOLS, 


‘HE USO, in a typically warmhearted 

gesture prompted by the celebration of 
its fifth anniversary, has placed the work- 
shop facilities of its thousands of clubs in 
this country and overseas at the disposal of 
servicemen and women who want to submit 
entries in the GI Handicraft Contest spon- 
sored by POPULAR SCIENCE MONTHLY. This 
gives them a chance to make a possible 
prize-winning entry before the contest closes 
at 6 p.m., Monday, April 1. There is still 
plenty of time to have a try at the $3,300 in 
prizes, which run from 50 awards of $25 
each to a fat first prize of $1,000. 

Leather, plexiglas, sea ‘shells, copper, 
wood, and alloy metals are among the ma- 
terials provided at USO clubs. They are 
supplemented by special purchases or by 
other souvenir materials the contestants 
may bring in. 

Simple tools available often are gifts from 
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MATERIALS TO Gis 


SEEKING $3,300 PRIZES 


well-equipped home workshops in the neigh- 
borhood. Manufacturers lend band saws, 
drill presses, and other equipment usually 
not within reach of amateur handicrafts- 
men. Here is a boon to contest entrants 
who may not have access to tools. 

Posters invite USO visitors to enter our 
contest and you can obtain official copies of 
the rules at the USO on request. Otherwise, 
write to Servicemen's Handicraft Contest 
Editor, POPULAR SCIENCE MONTHLY, 353 
Fourth Ave., New York 10, N. ¥., for your 
copy. 

The most important rules are worth re- 
peating: 

Men and women now in service, veterans 
who have received honorable discharges 
since Dec. 7, 1941, and merchant seamen who 
served during the war are eligible. Veterans 
and merchant seamen must have completed 
their contest entries while in active service. 
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At the Long B USO club, 
handicrafts photographe 
Price starts work on the cover of o cigarette be 


One done and one to go! Seaman James Bean, of 
Lido Beach Separation Center, saws legs for an end 
table to match the completed one on the floor. 


A toble ond a whatnot given finishing touches by Seaman Edward Banker (left) and Seaman Jack O' 
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SISTER, CAN YOU SPARE A DIME? The 
words haven't changed much, but the tune 
has. For the Vendo Company's coin-chang- 
ing machine always has the right answer 
and the right change. Mary Jeanne Hendrix 
—who has a dime—demonstrates by drop- 
ping it into the slot. The changer gives out 
the nickels, and the big box gives out soft 
drinks, In tests lasting over two years, the 
coin-changer has helped quench a lot of 
thirsts. It is also expected to keep change- 
less people happy in phone booths. 
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WATERPROOFED WASH is in prospect for 
housewives who add a few drops of Socony 
Vacuum’s new Fabrisec Emulsion to the 
family's laundry. The solution contains par- 
affin-wax particles, and some of these are 
deposited on the cloth fibers. Water, poured 
through a sprayer, rolls right off the treated 
cloth shown at the left. The emulsion is said 
to retard soiling and wrinkling without 
changing the appearance of the fabric. 


TWO PAIRS OF ARMS are pleasingly dis- 
played in the photo above. The more shape- 
ly ones are demonstrating a hollow-arm 
quilted chair at Macy's, New York. It’s a 
new furniture wrinkle for cramped quarters. 
For keeping magazines, thimbles, cigarettes, 
and the like right on tap, it has table draw- 
ers beat hollow. 


SCRUBLESS cleaning 
is promised by the 
R. M. Hollingshead 
Corp., makers of 
“Whiz-Off."” Mixed 
with warm water, the 
cleaner is said to re- 
move imbedded dirt 
and grease by chem- 
ical action, thus mak- 
ing scrubbing unnec- 
essary. It is to be 
used especially as a 
treatment for floors. 
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Air bellows were used in place of metal springs on 
the trailer above. The bellows, made of rubberized 
fabric, are connected to metal compression tanks. 


SPRINGLESS TRAILER 
RIDES ON AIR BELLOWS 


/ELLOWS containing compressed air may 

take the place of metal springs in your 
car of the future. Such bellows, made of 
rubberized fabric, are employed in a new 
method of absorbing road shock developed 
by the Firestone Tire & Rubber Company. 
‘To give it a practical test, the system has 
been installed on a huge trailer built for the 
U.S. Army. 

Four bellows, four metal compression 
tanks, and four hose attachments are used. 
Inflated with sufficient air to support the de- 
sired load, each bellows is connected to a 
tank through an adjustable valve, and the 
air in the tank thus serves as a cushion for 


that in the bellows. ‘The valve permits free 
flow of air from the bellows to the tank but 
restricts its return. Tests indicate that this 
prevents excessive recoil. 

On the Army trailer, two longitudinal 
beams were welded to the axle, and the bel- 
lows were seated between metal disks at the 
end of the beams and similar plates attached 
to the trailer immediately above. 

‘The installation weighs 300 Ib. less than 
a set of metal springs. In building the t 
er, the Fairchild Aircraft corporation also 
obtained a 51-percent reduction in the weight 
of the vehicle itself by employing aircraft 
materials and construction. 


Longitudinal bars welded to the axle provide seats 
for the four air bellows that cushion the trailer. 
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Here are the parts—compression tanks at the top, 
bellows in the center, and hose attachments below. 
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Russell's experimental model has @ rather crude plywood body, but may presage sleek cars to come. 


OIL PRESSURE DRIVES 
NEW GEARLESS CAR 


By Charles T. Pearson 


ACKING a transmission, drive shaft, and 

differential, a revolutionary new car has 
been undergoing tests in Detroit. Several 
pumps are directly connected to the engine 
crankshaft, and oil under high pressure is 
forced through pipes to “motors” located at 
the wheels. Among the advantages claimed 
for this new drive are flexibility of opera- 
tion, new freedom in body design, and sav- 
ings of weight ranging up to 800 Ib. as com- 
pared to conventional cars. 

‘Though the idea of a full hydraulic drive 
is not new, past endeavors to develop the 
principle never passed the experimental 
stage. For the last four years, a Detroit 
engineer and industrial designer named Ray 
Russell has been at work on the pump-and- 
remote-motors idea, and has produced the 
experimental models shown above and at 
the right. Lately he has been retained by 
the Ford Motor Company, reportedly to 
supervise hydraulic-drive developments. 

Full hydraulic drive should not be con- 
fused with the hydraulic coupling that has 
been used on many cars built since the late 
thirties. In these the fluid coupling is mere- 
ly a link between the engine and the drive 
shaft, and still requires a geared transmis- 
sion, either manual or automatic, a drive 
shaft, and a rear axle. 

Simplicity of operation is one feature that 
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Russell believes will win public acceptance 
to full hydraulic drive. The only pedals on 
the floor board may be the accelerator and 
brake. A single valve that changes the 
direction of oil flow takes the place of the 
conventional reverse-gear system. Other 
valves, possibly automatically controlled, 
cut in or out the pumps used and thus 
change the effective ratio between engine 
and wheels. 

With three pumps of different capacity 
connected to the engine shaft, seven for- 
ward and reverse speeds are possible; with 
four pumps, 15 different speeds or ratios can 
be had. As shown schematically in the ac- 
companying drawings, the basic valve action 
and pipe circuits required to control a hy- 
draulic car are not complicated. All pumps 
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ight below, would 
‘of steel tubing. 


turn with the engine, but only those operate 
in the hydraulic system that are cut into it 
by their feed valves. A pump that is tempo- 
rarily cut out of the system by closure of 
this intake valve absorbs negligible power. 

‘The directional movement of the car (as 
contrasted to engine-to-wheels-ratio) is con- 
trolled by a four-way valve, which deter- 
mines the direction of the oil flowing in the 
wheel-motor circuit, and which disconnects 
the engine and wheels when desired. By re- 
stricting or even reversing the flow of oil 
through the motors, it is possible to exert a 
powerful braking action that will greatly 
supplement that of conventional brakes. 

In test runs Russell's model is said to 
have displayed smooth, silent acceleration, 
with plenty of power delivered at the wheels 
and without excessive heat in the hydraulic 
system. Pressure reached 1,000 Ib. per 
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Ray Russell, a Detroit engineer, believes that his 
hydroulic drive may be the next big advance in cor 
design. Right, a typical multiple-pump installation 
shows how hydraulic action does the work of gears. 


square inch during starting, and dropped to 
200 Ib. after highway speed was reached. 
It is reported that temperature of the hy- 
draulic system did not exceed 10 deg. above 
atmospheric temperature during the tests. 

‘The design of the wheel motors has not 
yet been finally determined. It seems likely, 
however, that the most efficient motors will 
not resemble turbines, but will be similar 
to positive-displacement pumps. Thus the 
motor is nothing but a type of pump which, 
instead of being driven by a rotating power 
source, is turned by having oil forced 
through it. Wobble pumps, gear pumps, and 
internal-rotor pumps are all capable of be- 
ing adapted for use as motors. 

‘The weight of the entire hydraulic in- 
stallation is estimated at a quarter of the 
weight of the equivalent mechanism now 
used between the engine and the wheels. 
Russell believes that the total weight of his 
car need not exceed 2,000 Ib. He also feels 
that the new design will lend itself to simpli- 
fied servicing, with an engine assembly that 
can be taken out and replaced in less than 
an hour. An airplane-type multiple con- 
nector will fasten gasoline and electrical 
lines to the engine. Engines could be made 
available on a rental basis, as batteries now 
are, while the original one is rebuilt. 

From the viewpoint of the body designer, 
the hydraulic drive offers new freedom. The 
engine can be placed almost anywhere in 
the car, even at right angles to the chassis. 
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There is no need to allow space for the 
transmission, drive shaft, or differential. 
As Russell sees it, unprecedented interior 
comfort will be possible, with full vision for 
the driver, who will be located somewhat 
farther forward than now, and with a larger 
windshield. He says that doors will be 
“man-sized,” and that seats may be wide 
enough to accommodate four persons side 
by side. The luggage compartment will be 
under the shortened hood in front, and the 
engine will be in the rear, where noise, vi- 
bration, and fumes will be minimized. 

More recently, Russell has revealed a de- 
sign for a small personal car for short trips. 
Known as the “Gadabout,” it will have the 
same hydraulic drive as full-size models, 
but will be built with a welded-steel frame- 
work that completely encircles the car to 
increase protection in case of crack-ups. 
Wheels will be individually suspended, using 
an airplane-type mounting combining a coil 
spring and torsion bar. Present plans call 
for the “Gadabout” to be powered by a 
light air-cooled two-cycle engine. 

‘Another idea in the back of Russell's head 
is the special adaptability of the hydraulic 
drive to amphibian design. Since the only 
power-transmitting connections between the 
engine and the wheels are the hydraulic 
lines, it would be simple to run these lines 
through the hull with waterproof couplings 
and gaskets. Several amphibians are on 
Russell's drawing board, adapted both for 
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The engine can be located where needed for bolonce, so hydraulic drive would be good for omphibions. 


pleasure and for use by farmers and others. 
Still another place where the hydraulic 
drive might have special advantages is in 
the much-discussed “roadable airplane.” 
Probably the plane best adapted to road 
use by the addition of hydraulic drive is the 
Spratt Controllable Wing, which has four 
wheels like an automobile and has approxi- 
mately the same tread and wheel base. It 
would be comparatively simple to add a 
clutch that would disconnect the propeller 
for road use and cut in the hydraulic 
system. A plane installation would prob- 
ably not require more than two oil pumps, 
which would give three forward speeds. 
The applications of hydraulic power have 
increased tremendously during the past few 


The Spratt controllable-wing plane might be made o 


years. Automobile makers already use hy- 
‘raulic power to raise and lower windows 
at the touch of a button and to raise and 
lower the tops of convertibles. They have 
also already completed designs for hydraulic 
cylinders that open or shut the hood and 
rear deck, and that move the driver's seat 
forward or backward. Whether or not this 
versatile power-transmitting method is 
equally adaptable to driving the wheels of 
‘a car remains to be seen. Some technical 
critics retain a skepticism as to the effi- 
ciency of Russell's drive, particularly in 
respect to internal friction, How well 
founded these doubts are can only be de- 
termined by carefully controlled tests, con- 
ducted over a period of time. 


“flyoble car" with the addition of a hydraulic dri 
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"AND that, gentlemen,” wound up the 
peaker, blinking his pale-blue eyes 
apidly and running nervous fingers 

through his unruly mop of sandy hair, “that 

is the mission of the psychiatrists of the 
professional staff of Walnut Lodge—to re- 
store to those unfortunates their price- 

less heritage of mental stability and 

emotional tranquility. Gentlemen, I 

thank you.” 

He sat down and modestly sipped 
water as the patter of polite hand 
clapping mingled with the scraping 
of pushed-back chairs. 

A man who had slipped into a chair 
at Gus Wilson's right just as the 
speaker started leaned close and spoke 
in a low but deep voice. “An interest- 
ing experiment,” he said. “Or, more 
accurately, a convincing demonstra- 
tion of what the scientific treatment 
at Walnut Lodge accomplishes.” 

Gus looked attentively at his neigh- 
bor for the first time. He was portly 
and well dressed, apparently in his 
fifties. A bald spot bordered by fringes 
of graying hair added to a high and 
bulging forehead. Keen blue eyes 
peered through rubber-tired specta- 
cles. His manner was portentous but 


wubject to convulsive contortions. 


The man at Gus's right leaned close and spoke in 
a low voice. "An interesting experiment,” he soid 
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A Nut Gets Loose 


at the same time placid. Gus couldn't re- 
member having seen him before, but the 
name “Dunbar Coleman” lettered on his 
visitor's badge jiggled some faint recollec- 
tion. 

“You agree with me, I hope, sir?” his 
new acquaintance inquired. 

“I'm afraid," Gus had to admit, “that I 
don’t quite understand.” 

“Of course—of course,” the portly man 
interrupted in a soothing tone. “I'll explain. 
But first allow me to introduce myself—Dr. 
Coleman Dunbar, chief of the Walnut Lodge 
psychiatric staff.” 

Gus's jaw sagged, and he took a hasty 
look at his luncheon program. “I'm afraid 
that I still don’t get it,” he said weakly. 
“According to my program, Dr. Coleman 
Dunbar is the man who talked to us. 

“Ah—that’s the point,” his new friend 
told him. “Mr. Dunbar Coleman, the gentle- 
man who spoke and is now congratulating 
himself—and justly—on being a very clever 
fellow, is one of our patients. He is recover- 
ing—no, he has recovered—from a mental 
maladjustment, resulting from his parents 
refusing to permit him to suck his thumb 
when he was a small child, which made it 
impossible for him to talk to more than one 
person at a time. 

“The inverse similarity of our names— 


in the Model Garage 


Coleman Dunbar, Dunbar Coleman—ha, ha! 

suggested to me an experiment to demon- 
strate Mr. Coleman’s complete cure and to 
convince him that he is cured. I exchanged 
visitors’ badges with him and induced him 
to address this gathering under my name. 
Mr. Coleman now knows that he can talk to 
more than one person at a time. 

“Momentarily he thinks that he is Dr. 
Coleman Dunbar and that I am one of his 
patients, but that mild delusion is inconse- 
quential. You follow me, I trust?” 

“Oh—of course,” Gus said uncertainly. 

The portly man’s eyes were on his badge. 
“Gus Wilson,” he beamed. “Can it be that I 
am so fortunate as to meet the Gus Wilson 
of whom I have heard so much—the me- 
chanical wizard who cures all automotive 
troubles in the wink of an eye?” 

“I wouldn't say that,” Gus protested. 

“Fortunate,” the other rejoined. “Dis- 
tinetly fortunate! My car is causing me 
serious annoyance. Under certain road con- 
ditions it is subject to convulsive contortions. 
If you will pardon a vulgar but expressive 
phrase, it gives me the jitters—ha, ha! Be- 
fore I return to the tranquility of Walnut 
Lodge, I shall stop at your establishment 
and ask for a diagnosis. Until then, Mr. 
Wilson, good day. 

Gus ‘scratched his head as he watched 


FEBRUARY, 1956 


By 
Martin 
Bunn 


him make his way to the luncheon speaker. 
“Yd better get back to the shop,” he mut- 
tered, “before J go nuts.” 


N HOUR later Stan Hicks came into 
the Model Garage shop with a wide 
grin on his grease-streaked face. 

“Mr. Clark has a pair of screwballs in 
the office,” he told"Gus. “They've got a car 
they want fixed, but they can’t make up 
their minds what their names are or which 
one owns it. He's bringing ‘em in here.” 

Joe Clark, looking somewhat dazed, came 
into the shop with Gus's acquaintance and 
the man who had addressed the luncheon. 
“Two gentlemen who want some work done,” 
he said weakly. “Gus, meet Dr. Dunbar. 

Both stepped forward and shook Gus's 
hand. 

“And Mr. Coleman,” Joe added. 

Neither caller moved. Then the man who 
had addressed the luncheon jerked an elbow 
viciously into his companion's ribs. 

“Pleased, I'm sure,” the portly man said 
as he again shook Gus's hand, He added in 
a whisper: "I'll humor him—it's safer. The 


transitory delusions, which are a common 
aftereffect of the Von Affengesicht treat- 
ment, occasionally result in violence.” 

“Excuse me,” Joe Clark put in. “I hear 
the phone ringing.” He left hastily. 


“Dr. Dunbar told me this noon,” Gus said, 
‘that he wanted me to look at his car.” 

“I told you!” the sandy-haired man 
shrilled. “I never laid eyes on you before.” 


the portly man said. 
would appreciate it if you would examine 
my car, and— 

“Your car!” the sandy-haired man grated 
bitterly. “Why, you...” 

Gus was dizzy. Stan, pale around the 
gills, was edging toward the door. 

“There's someone wants gas at the pump,” 
Stan muttered, but Gus grabbed him. “You 
stay here,” he snapped. 

“Come, gentlemen, let us tranquilize our- 
selves,” the portly man said finally. “That 
unfortunate similarity of names—Dunbar 
Coleman, Coleman Dunbar, ha, ha!—not in- 
frequently causes confusion. By dispensing 
with formality we will both dispel that 
confusion and create an atmosphere of 
simple friendliness in which we can trans- 
act our business . . . Just call me Dunbar.” 

“And just call me Coleman!” his com- 
panion added. 

Gus's brain went into a tailspin. “That's— 
that's just dandy,” he said, and let go of 
Stan's coveralls. "Jf there's a car outside,” 
he ordered, “bring it in!” 


HALF minute later Stan drove a blue 
coupe into the shop. “Runs swell,” he 
told Gus as he got out of it. 

‘The portly man looked at Stan as if he 
were some breed of mildly interesting in- 
sect, and then turned to Gus. 

“As I told you at luncheon,” he said, 
“under suboptimum road conditions my car 
indulges in convulsive contortions which are 
disturbing even to a person, such as myself, 
who enjoys perfect mental balance. In spite 
of all my efforts—and I may say without 
false pride that I am a skilled driver—the 
car continually swings from one side of the 
road to the other. 

“It has been thoroughly examined in 
several reputable repair shops: its wheels 
have been checked and rechecked for bal- 
ance and trueness. The last mechanic I con- 
sulted said that the trouble—weaving, he 
termed it—was caused by worn kingpins. 
‘New pins were installed, but there was no 
improvement.” 

He leaned close to Gus and lowered his 
voice to a whisper. “Slowly but surely,” 
he confided, “it is driving me as daffy as my 
poor patient over there who suffers from 
the delusion that he is I and my car is his. 
Do you know where I can get some Little 
Neck clams?” 

Gus jumped as if a bee had stung him. 

“What!” he yelped. “What have clams 
got to do with—Try a sea-food store!” 


144 


\ 

‘The portly man nodded. “A most in- 
telligent suggestion,” he said placidly. “I'll 
telephone for them.” 

He disappeared into the office. The sandy- 
haired man, his pale eyes blinking furiously, 
grasped Gus's arm. 

“This is our chance to accomplish some- 
thing,” he said hurriedly. “You understand 
the situation, of course—that it is advisable 
for me to humor my poor patient until I 
get him safely back to Walnut Lodge . . . 

“What he told you about the steering 
difficulty with my car, which on occasion I 
have permitted him to drive under my close 
supervision, is quite correct and accurate. 
But he failed to tell you about a much more 
serious trouble. When the road surface isn't 
perfectly smooth, the car squeaks and 
groans like a lost soul. I've had it lubricated 
and sprayed again and again, but nothing 
does it any good.” His voice grew shriller. 
“It's got on my nerves so badly that I can't 
bear to drive it or even ride in it. I tell you, 
it’s driving me mad! Where can I buy some 
Little Neck clams. 

Gus felt a prickling at the nape of his 
neck. “Why,” he demanded, “do both of you 
nu—both of you fellows want clams?” 

“I don't want them—I hate them," the 

sandy-haired man told him. “It's my wife 
who wants them—she's giving a dinner 
party tonight. She told us to bring home 
two dozen. But my poor patient can’t be 
trusted to remember anything, and I forgot 
all about them. She'll be furious!” 
‘Oh, that’s it,” Gus said, greatly relieved. 
“Well, now, you step into the office and 
phone a sea-food store to send them here. 
‘While you are waiting for them to be de- 
livered, I'll try to find out what's the matter 
with your car.” 

Gus watched him go into the office. 

“Quick, Stan,” he told the grease monkey, 
“lock both the office door and the street 
door so they can't get back in here. Then 
we'll have a little peace while we check their 
car and get rid of them.” 

Stan locked the doors. “ 
asked, “which is the nut?” 

“Take your pick, and you won't be wrong, 
Gus growled. “Get moving and jack up the 
front end of their car.” 


fay, boss,” he 


HEN the car was jacked up Gus care- 

fully measured the distance between 
the tops of the front wheels, and then be- 
tween their bottoms. It was exactly the 
same. 

“No camber,” he told Stan. “The tops of 
the wheels aren't farther out than their 
bottoms as they should be. That's nearly 
always an indication of loose or worn bear- 
ings, which allow the wheels to change their 
camber continuous- (Continued on page 208) 
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USEFUL AUTO HINTS 


1 A BACK-SEAT PLAY PEN will give a 

baby room to move around in the rear 
of a car without falling off the seat. It's 
formed by sliding in a plywood-topped 
table the exact height of the back seat and 
shaped to conform to the curve at the back 
of the front seat. A play-pen pad or 
blankets cover it. There is storage space 
underneath.—L. P. La P, 


ASPHALT SHINGLES laid gravel-side 

down on ice or in a rut will give a car 
traction to get a start. They are more com- 
pact and less messy to carry in the trunk 
than sand or ashes.—B. H. 


3 ICY WINDSHIELDS are cleaned quickly 

and efficiently with a sharp-edged tool 
sawed to the shape shown from a thick 
scrap piece of plexiglas or lucite. The cut- 
ting edge can be formed on a disk sander 
or beveled with a file—E. L. 


4 A HOT SHOT TO THE IGNITION will 

start a car on extremely cold mornings 
when oil is so stiff that most of the bat- 
tery output is consumed in turning over the 
starter motor. The extra juice is furnished 
by four 1%-volt dry cells installed under 
the seat and connected through a two-way 
switch to the ignition circuit as shown in the 
drawing. Flip the switch to the ammeter 
side when the engine starts. A switch from 
the control panel of an old bus, if available, 
will provide spring action to close the 
storage-battery connection when the hot- 
shot battery is not held “on” by hand. Four 1%-votr pry 
Mount it on the dash.—L. C. CoS aa 
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WORKSHOP 


THREE-LEGGED 


O MINDS may be better than one, but 
there are times when four legs are not as 
good as three. It long has been recognized 
that an object supported at three points— 
no more, no less—will rest firmly and evenly 
on an irregular surface. For that reason, 
this stool won't give annoyance by teetering 
on an uneven floor just when you're per- 
forming some exacting workshop task. 

If you've been accustomed to riding your 
hobbies standing up, you'll find such a stool 
a restful surprise. There's no need to take 
the dimensions given as the last word. You 
may want to make the seat larger, or the 
legs longer or shorter, depending on the 
dimensions of your own. 

‘The seat may split under strain if made 
of a single piece of solid stock. To forestall 
this, glue up two widths of 1%” stock with 
a dowel or spline joint, or glue two %” 
thicknesses with the grain crossed to form 
a 14” piece. After you have laid out and 
bandsawed the seat to shape, sand it (Fig. 
1), and bore %” holes at an angle of 83 deg. 
(Fig. 2) for the dowels. If you haven't a 
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SPECIAL MOLDING ROUGHED 


STocK cutters that come as standard 
equipment with a small spindle shaper will 
only produce moldings that have profiles 
composed of straight lines or arcs of circles. 
But with a column jig such as the one 
shown here, the shaper also can be used to 
do the roughing when a molding with an 
elliptical or a freehand section is desired. 

For moldings with a convex surface a 
straight cutter is mounted on the spindle. 
‘To set up for such a job, draw the profile of 
the molding on one end of the stock and 
adjust the tilt of the jig table so it will cut 
the edge on which the molding face is to be 
formed. Then make a single flat cut the 
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SHOP STOOL CAN’T TEETER 


drill press, clamp on a thick block with a 
hole bored through at that angle to guide 
the bit. 

Lay out a pattern for the three plywood 
brackets. Then cut out and glue and screw 
them under the seat, as in Fig. 3, with their 
outer edges 4%” from the center. 

Using a bevel square set at 83 deg., mark 
off the ends of the legs on 1%” square ctock 
and cut them to length. When the glus hold- 
ing the brackets has set, clamp a leg to 
each one in turn (Fig. 4) and bore through 
the seat to a depth of 114” in the leg. 

Plywood %” thick serves well for the 
shelf. It is best to cut it just a trifle over- 
size and trim the edges on a sander until a 
snug fit is obtained between the legs at the 
desired height. Fasten the shelf at each leg 
with glue and a single screw. 

Round the top edge of the seat with a 
rasp and sandpaper, and sand the sharp co 
ners of the legs. Then apply a primer or un- 
dercoat and hard enamel. And finally, keep 
the stool out of sight—your wife may need 
one in the kitchen.—H. W. 
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WITH JIG ON SMALL SHAPER 


length of the stock. If more than one piece 
of molding is to be made, take this cut on 
all pieces before changing the tilt of the 
table. Then raise the table slightly and 
make second cuts on all pieces. 

By repeating the operation and shifting 
the table and height of the cutter as re- 
quired, a many-sided molding is formed, the 
curve approximation depending on the 
amount the table is tilted at each pass. The 
molding then can be smoothed with a 
scraper and a rounded sandpaper block. 

Coves are cut in the same way, a curved 
cutter being used to make a series of scallops 
the length of the piece —E. M. L. 
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HOLD EVERYTHING! 


By Walter E. Burton 


‘MEMBER the horseshoe nail for 

want of which a kingdom was lost? 
Craftsmen whose projects have been im- 
paired through the failure of a screw or 
bolt, rivet or nut, will readily appreciate 
that crucial nail. 

Many ingenious new fasteners were de- 
veloped in war production, and many of 
the more familiar ones were modified for 
greater holding power or more conveni- 
ence in use. Here's a descriptive sum- 
mary of both old and new fasteners that 
may find their way into many home 
workshops. 


RIVETS. Modern aircraft, which are in 
many cases literally sewed together by 
rivet stitches, have brought about a con- 
siderable development in special-purpose 
rivets. For example, in Fig. 1 (the Hi- 
Shear rivet) an alloy-steel rivet is an- 
chored by an aluminum collar squeezed 
over it by a special tool. Great resistance 
to shearing stresses is said to result, The 
aluminum-alloy Preco rivet, Fig. 2, has 
for its core a steel bolt that engages # 
round nut. When the bolt is tightened, 
the nut expands the shank of this blind 
rivet. be 
1 iS Another ingenious blind rivet, the Rivi- 
® y nut, is shown in Fig. 3. Provided with a 
threaded core, it is first screwed on a spe- 
UNEXPANDED EXPANDED cial tool, placed in the rivet hole, and 
then upset by retracting the tool. The 
explosive rivet (Fig. 4) is probably the 
simplest of the blind types, though it 
may not have much scope for use in 
small shops. It is expanded by a small 
charge of explosive in the hollow shank. 
Cherry rivets, shown at A in Fig. 5, 
are installed by means of a special head- 
ing tool or “gun”, B, that retracts the 
core to form a tulip-shaped bulge on the 
blind side. The finished rivet C is avail- 
able in both open and self-plugging types. 
Present marketing plans call for dis- 
tribution in kits containing inexpensive 


YES heading tools and assorted rivets. 
For the home shop, riveting is one of 
Y/ WLLL 
= manip |= the easiest and most satisfactory ways of 
— joining thin metal parts. Properly in- 


WIAA stalled, rivets do not loosen easily, re- 
\ MM! dll ~— ~—WCW—™“S quire little space, and can be removed 

when necessary without too much diffi- 
culty. Rivet holes should be barely larger 
than the rivets, and care must be taken 


to bring the work tightly together before 
heading the rivet. In addition to ordinary 
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Here's a Fashion Parade of Fasteners for the Home Craftsman, 
Including Some of the Tricky New Ones Devised During the War. 


rivets, a number of other types are use- 
ful, including split and hollow rivets, 
which are handy for work with leather 
and fabric, eyelets and grommets, and 
special tinner’s and cooper's rivets. 


SPECIAL BOLTS AND SCREWS. The slot-head 
wood screw is often the target of com- 
plaints. Unless the screwdriver fits the 
slot properly, maximum turning force 
cannot be applied and sharp slivers of 
metal are thrown up, or the head may 
even split. Many special-head screws 
have been devised in an effort to correct 
these defects. The Phillips screw, Fig 6, 
uses a cross-shaped recess in place of the 
slot. Such screws are somewhat easier to 
start because the driver point centers it- 
self, and the driver is less likely to slip. 

Cap screws and setscrews with heads 
recessed to take hexagonal-bar wrenches 
are coming into increasing use. They are 
favored by industrial designers in part 
because they require less head clearance 
than a bolt of equivalent strength that 
needs an outside wrench. The wrench 
recess can be considerably smaller than 
the threaded portion (Fig. 7). 

Shown in Fig. 8 is the Bristo multiple- 
spline socket screw. Since the wrench 
tends to pull the screw around without 
the expansive, wedging action exerted by 
square or hexagonal wrenches in ordinary 
hollow-head screws, the screw will with- 
stand a greater driving force without 
fracturing. Now that home motion-pic- 
ture projectors and other equipment are 
being assembled with multiple-spline 
screws, many home repairmen will be 
adding the special wrenches required to 
their stock of tools. 

‘The Clutch-Head screw, Fig. 9, has a 
recess in its head to take a special driv- 
ing bit. When the tool is twisted back- 
ward slightly, the head of the screw is 
locked to the bit. This facilitates starting 
screws in hard-to-reach spots, a trick 
that will be appreciated by every crafts- 
man. Ina pinch, an ordinary screwdriver 
can also be used. 

To baffle the burglar who might try to 
unscrew a lock or hinge, there is the in- 
genious screw shown in Fig. 10. After 
the screw is driven home, the outer 
slotted head can be broken off to leave a 
flush surface. For use where the ordinary 
setscrew fails to remain tight, there is 
the Unbrako screw, Fig. 11, which has a 
knurled point that bites into and locks 
on a shaft or other part. (Turn the paye.] 
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An improved fastening device for the 
woodworker is the Wilson double-thread 
screw, Fig. 12. The shank has two threaded 
sections of different pitch, the finer one 
nearer the head. Differential action of the 
threads exerts a powerful force to pull the 
two pieces of wood together. The head may 
be broken off after driving and the hole 
plugged to make the screw invisible. 


SPRING-STEEL NUTS. There's a growing family 
of nuts that don’t look much like nuts at all. 
The Tinnerman Speed Nuts and Adel Sta- 
lock Fasteners (Figs. 13 and 15) are ex- 
amples. This family even includes types 
(Fig. 16) that are used with pins or studs 
wholly devoid of threads. 

‘The Tinnerman Speed Nut has numerous 
workshop applications — assembling radio 
and electric equipment, fastening brackets 
and components to panels, joining plastic 
parts, and securing porcelain-enameled ma- 
terials. As the nut is tightened, the two 
prongs move inward to lock against the 
root of the thread, and compré m of the 
arch creates a spring lock. This prevents 
vibratory loosening, yet is sufficiently resi- 
lient to prevent damage to plastic, glass, or 
porcelain enamel. Plans call for distribut- 
ing these nuts through hardware stores. 

‘They are also made in the shape of angle 
brackets (Fig. 14), in multiple combinations, 
and in U-shapes that fit over panel edges. 
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LOCKED POSITION 


Spring-Steel 
Puts 


Push-On speed nuts, Fig. 16, lock on un- 
threaded pins, rivets, or nails, and may be 
used for attaching name-plates, emblems, 
and trim. 

‘The Adel Stalock Fastener (Fig. 15) grips 
the screw through almost 360 deg. The lock- 
ing bridges are anchored at both ends, which 
is said to help them retain their locking 
power. Such fasteners can readily be reused. 


LOCK NUTS AND WASHERS. Nut-locking ideas, 
born of war or improved during it, add se- 
curity in applications where vibration is a 
problem. The Esna Lock Nut, Fig. 17, has a 
fiber collar that grips the bolt threads; for 
high-temperature use, the collar may be soft 
metal. Figure 18 shows two forms of a lock 
nut (Boots) in which the threads of two 
sections are normally a little out of phase. 
Tightening the bolt sets up a compressive 
action that holds it in place. The Huglock 
(Fig. 19) obtains its action through the 
slotted segments at the outer end of the nut, 
which press in against the bolt. Numerous 
other lock nuts working on these and similar 
principles have been developed. 

Even the familiar split-ring lock washer 
shown at A in Fig. 20 has been modified for 
greater holding power. Shown at B is a type 
having a rib on its inner edge that wedges 
itself into the nut chamfer and bolt thread. 
‘The kind shown at C is made of spring steel 
and holds entirely by reactive tension, with- 
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out digging into the surface that is bolted. 

Toothed lock washers are handy in the 
shop, particularly in electrical and radio 
work. Four common types (Shakeproof) 
are shown in Fig. 21: A is an external-tooth 
type used with hex or square nuts, and with 
certain screws, while B is an internal-tooth 
variety for fillister-head and hex-head 
screws. A washer having both external and 
internal teeth, C, may be used over oversize 
holes, on hardened surfaces, and on mate- 
rials such as wood or plastic. The dome- 
shaped external type at D is designed for 
flathead or oval-head screws. In all of these 
washers the teeth are both tapered and 
twisted. It is said that vibration, by making 
the teeth bite more deeply, actually in- 
creases’ the locking action. 

Figure 22 shows the Sems Fastener, a 
preassembled unit consisting of a screw and 
nonremovable toothed lock washer. While 
designed for war production, it 
would be useful where a vital lock 
washer might be accidentally 
omitted during reassembly. 


DRIVE AND SELF-TAPPING SCREWS. A 
cross between a screw and a nail, 
the drive screw combines the sim- 
plicity of a nail with the holding 
power of a screw. There are nu- 
merous kinds. The one shown in 
Fig. 23 is for fastening sheet metal 
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Lock Huts 
and Washers 


to wood; it is driven through the metal with 
a hammer blow, and is then turned home 
with a screwdriver. A common drive screw 
for use in wood is shown in Fig. 24, while a 
special one for attaching leather or card- 
board to wood is pictured in Fig. 25. Some- 
what similar ones are used for permanent 
fastenings in forgings, castings, plastics, 
and heavy-gauge sheet metal. In hard ma- 
terials a lead hole is usually required. 

Self-tapping screws have threads more 
like those on conventional screws and are 
driven home by screwdrivers or special bits. 
The type having continuous threads (Fig. 
26) forms rather than cuts the pilot hole to 
fit. Such screws are used in sheet metal, 
nonferrous castings, plastics, and composi- 
tion materials. For tougher going, there are 
self-tapping screws having thread interrup- 
tions that form cutting edges like those on 
a regular tap, as in Fig. 27. 


Drive and Self Tapping Screws 


ae 
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LIVING IN GLASS is receiving increasing 
attention. Here are a sketch and plan of a 
house using glass generously along the 
walls. The design, by Mr. and Mrs. Norman 


NEW WASHERS are available for repairing 
dripping faucets without use of the cus- 
tomary screws. They are resilient enough 
to fit any faucet seat snugly regardless of 
wear and are manufactured in three popular 
sizes. Durst Manufacturing Company, Inc., 
of New York, is the maker. 
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Open courts in addition to front and side 
yords help to gi se of outdoors. The 
two wings of the house flank a utility core. 


Fletcher, of Birmingham, Mich., won first 
prize of $2,500 in a contest sponsored by the 
Pittsburgh Plate Glass Company. The house 
was planned for California. 


TESTS ON NYLON PAINTBRUSHES con- 
ducted by 20 painters in as many sections 
of the country produced results like those 
shown above. One nylon-bristled brush, ac- 
cording to the Du Pont Plastics Bulletin, 
was still in good condition after 2,450 hours 
use. At left in the photo is a new tapered 
nylon paintbrush; at center, a° brush used 
on 40,000 sq. ft. of surface; and at right, one 
used for 75,000 sq. ft. 


SHOVELING ISN’T NEEDED by Joseph 

C. Keaney, of South Hills, Pa., to keep 
his driveway clear. He embedded two 11," 
wrought-iron pipe lines under the driveway 
and attached them to an instantaneous hot- 
water heater in his garage. The result is 
that a 14” ice coating can be melted in 20 
minutes or a 15” snowfall in two hours. 
Antifreeze keeps the water in the pipes from 
freezing when the heat is off. 


POPULAR SCIENCE 


FORGE YOUR OWN 
CARVING CHISELS 


LAT files and umbrella ribs afford ex- 

‘cellent steel for making both small and 
large carving chisels. They can be heated 
for forging with a blowtorch set up to blast 
into a small pocket or oven of loose stones 
or bricks. As a jig for hollowing gouges, 
clamp a piece of angle iron in a vise or sup- 
port it in a groove cut in a block of wood. 

To make a gouge (Nos. 7, 8, and 9) break 
off a file near the bottom of the end taper, 
heat it red, and lay it in the angle iron. 
Beat along the center with a ball-peen or 
cross-peen hammer; then deepen the hollow 
with a round iron rod hammered in, re- 
heating as necessary to keep the tempera- 
ture up to redness. Finish hollowing in the 
vise with the jaws open almost enough to 
let the file slip between. 

Sharpen the tip of a cone skew (Nos. 5 
and 6) to a point first, and then bend the 
end over the edge of the vise, rolling it into 
a cone, The angle may be about 75 deg. 
before rolling. One tool is right-handed, the 
other left. Spoon skews, Nos. 2 and 3, also 
identical except for right- and left-hand 
angles, are hot-bent with pliers. 


FROM FILES 


Homemade except for two socket-firmer 
(unnumbered), the tools shown 
good wood-carving 


FROM 


UMBRELLA Rips 


gulor file, and Ni 


Two sizes of umbri 


10, 0 4" square 
ribs were ust 
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The gouge rests on vise jaws while being hollowed. 


File a groove in one face of a three- 
cornered file for the veining tool, No. 4, 
after drawing the temper, and file the bot- 
tom edge sharp. Flat chisels can be ground 
cold without first drawing the temper. Um- 
brella ribs, their temper drawn, are opened 
up for small gouges, No. 13, 14, and 15, or 
flattened and bent for Nos. 16 and 17. 

Rough-grind cutting edges before rehard- 
ening and tempering to a straw color. 
Sharpen gouges square across and beveled 
outside, spoon skews beveled from the back, 
and skew knives and flat chisels beveled on 
both sides. Grind the teeth off inside gouges 
and unbeveled faces.—E. M. L. 
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WHAT'S YOUR INGENUITY QUOTIENT? 


Have you pulled off a smart one lately? We will pay for each contribution 


accepted for this page showin, 


home, shop, garage, or camp. 


STICKS ANO 
-~ “SHAVINGS 


HOLES INTHE 
BOTTOM 


AN ESKIMO I'M NOT, so I don’t relish 
shivering on chill mornings while nursing 
my cottage stove into life. To keep my cor- 
puscles from congealing, I fixed up a stack 
of portable prelaid fires—cardboard boxes 
with draft holes, papeg, and wood shavings. 

I apply a match to the crumpled paper 
through one of the bottom holes, place the 
carton in the firebox of my stove, and let 
nature take its course. In no time at all I 
have a blazing blaze.—A. P. YOUNG. 


FLOWERS CAN'T TELL 
when they need sun- 
light except by wither- 
ing away. Potted plants 
need sunlight all 
around, but mine didn’t 
get it until I thought of 
lettering a weekly tal- 
endar around the base 
and an arrow on the 
window shelf. As I give 
my plants their daily 
watering and attention, 
I turn the pot until the 
current day faces the 
marker. All sides thus 
get equal exposure to 
Sun and air, and bene- 
fit accordingly. BERT- 
RAM BROWNOLD. 
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ingenious solutions of problems in the 
it doesn't matter if it’s wacky—if it works. 


GABRIEL, KEEP THAT TRUMPET QUIET! 
If that well-known horn blower has this 
trick in his toga, sound sleepers won't an- 
swer reveille on judgment day. 

Finding that good mutes weren't to be 
had at my price, I appropriated an empty 
powder container and cemented three strips 
of corrugated cardboard at equal distances 
about a third of the way from the top. A 
few dashes of paint in an appropriate de- 
sign made it the snootiest mute that I have 
ever tootled into.—EUGENE A. REESE. 


HOT ENOUGH FOR YOU? That's a ques- 
tion people ask me all summer and I ask 


myself all winter. Now, however, I don’t 
have to look far for an answer. When loll- 
ing at ease in my armchair, I can tell how 
my hot-air furnace is behaving by glancing 
at this circular propeller. A cardboard disk, 
about 15” in diameter, cut into segments as 
shown below, whirls at a rate proportional 
to furnace heat. The shaft consists of a 
dowel wedged into the grating of a strategic 
hot-air register.—FRANCIS FAGAN. 


CUT CARDBOARD HERE 
CREASE HERE 
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Architects display their new home designs with models. Even furniture and garden tools ore built to scale, 


Model Housing Accents Modern Family Life 


ITH emphasis on the family, a group 
of well-known American architects 
showed these scale-model homes, all de- 


signed to meet the needs of those having 
two to four children and an income of from 
$2,000 to $3,000 a year. Each home contains 
three bedrooms, ample living and dining 


space, a modern kitchen and laundry, plenty 
of closets, and a garage with room for a 
workshop and storage. Construction is on a 
concrete floor slab without a cellar. 

The faithfully executed models were ex- 
hibited at the New York Museum of Modern 
Art. Furniture and accessories are to scale. 


House, garden, and pool on o city lot. The upper 
story runs in one direction, the lower in another. 


without looking exactly al 
on one shelters a terrace beside the garage below. 


U-shoped home has 


1g of bedrooms and 
one of service rooms. The 


ing room connects them. 


Full-length gloss windows face south in the home 
below fo catch the low winter sun, while the deep 
eaves shade them when the sun is high in summer. 
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Round Tenons Are Quickly Cut with Revolving Jig and Dado Saw 


through the block serves as a 
length gauge. 

Cut a hole through the plug to 
fit the piece to be tenoned, locating 
it so that the tenon, not necessarily 
the rod, will be concentric with the 
plug itself. That is, if the tenon is 
to be off center, make the hole cor- 
respondingly off center to keep the 
tenon concentric, or if the tenon 
makes an angle with the center of 
the rod, incline the hole with the 
axis of the plug. The holes are 
more easily cut by sawing the plug 
in half, and then reassembling with 
cardboard between to make up for 
the saw kerf. Plugs once made 
should be filed away for future use, 


‘UskD with a dado saw, this jig provides a 
quick and accurate way of cutting round 
tenons on wooden rods. It consists of a 
block of wood pierced by a circular socket 
in which a plug, turned to a sliding fit, re- 
volves while holding the work. A bent rod 


Decorative Bracket Puts Prune-Ji 


SUSPENDED in this bracket, an ordinary 
prune-juice bottle becomes an attractive 
ivy jar. In addition to the bottle, the ma- 
terials required are a piece of band iron, 
two roundhead rivets, two key chains, and 
two small cotter pins. 

From the band iron cut three pieces to 
the lengths shown in the drawing, and on 
each scribe lines where the metal is to be 
bent. Prick-punch the rivet-hole centers, 
but delay the drilling until later. Then flare 
the ends of the long piece by hammering 
from the center to each edge with light, 


To use the jig, clamp the block 
parallel to the dado head, adjust 
the length gauge and the depth of cut of 
the saw, and insert the work in the plug. 
As you enter the plug in the socket, rotate 
it opposite to the saw, spiraling the cut 
until the plug shoulder comes into contact 
with the block.—E. M. L. 


e Bottle to Work as Ivy Jar 


even blows, and form scrolls by bending the 
ends around a %” rod. File off the corners 
of the two shorter pieces and, with a vise 
or bending jig. shape all three brackets to 
fit the bottle. 

Now drill the rivet holes, countersinking 
those in the surfaces adjoining the jar (see 
detailed drawing), and assemble the three 

Remove the hooks from the key 
;, fasten the chains together into a 
single length, and attach the ends to the 
scrolls with the cotter pins. Finish with a 
coat of white enamel.—GLENN A, WAGNER. 
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Miniature Mantel Clock Has Secret Jewel Drawer 


Corte from an 18th Century model, this 
little mantel clock has its own secret—a 
hidden drawer in the lower section for 
valuables. A case sliding into the front en- 
closes a small eight-day clock or watch. 

‘The framework consists of sides \" by 
19/16" by 8%", between which two cross 
members are butted, one 1" by 1%” by 
314” at the top and a second %” by 1%” 
by 314" with its lower edge 3%” from the 
bottom. A 3/16” thick base for a mahogany 
veneer is placed across the lower part of 
the front between two 4” by 14" by 3%" 
pieces glued outside the frame. 


Caged Animals Are Party Favors 


CeRTAIN to delight childish fancy, this cir- 
cus place favor consists of two paper sauc- 
ers, about a dozen round toothpicks, a tiny 
animal bought in the dime store, and a 
whole-grain breakfast cereal on the floor as 
sawdust. If the animals are candy or 
cookies all the children undoubtedly will 
want to turn them loose!—BENJ. NIELSEN. 
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Units of the veneer assembly for the 
lower case are held together temporarily 
on a sheet of gum.ned paper. After the as- 
sembly has been glued to the case this paper 
is sanded away. If a veneer press is not 
available, hand screws or C-clamps can be 
used with pressure blocks under the jaws. 
‘The face of the upper panel consists of light 
mahogany 4%" thick bordered with dark 
mahogany of the same thickness. The back 
of the watch receptacle is screwed on. In 
the absence of a shaper the molding may be 
cut by hand with carving tools and a hand 
beader.—WILLIAM FREEMAN. 
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Palette Knife from Saw Blade 


DISSATISFIED with the ordinary palette 
knife, I designed and made my own by in- 
serting a 4” section of a soft-back hacksaw 
blade in a hardwood handle %” by %” by 8”. 
The blade, bent without heating, was ground 
on the flat side of an emery wheel to taper 
from full thickness at the heel to quite thin 
at the point, and the edges were ground so 
that the width decreases from 5/16” at the 
handle to 4” at the tip. Small brads and 
glue hold the shank. The blade proper is 
long.—J. H. CLick. 
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With its folding wings part way u 
about to take off. In firepower, 1 


2 Grumman Tigercat resembles a mammoth bird flopping its wings and 
plane far exceeds its predecessors, the Wildcat ond the Hellcat. 


Scaling Down the Tigercat 


Mounted on a streamlined pedestal, @ solid model 
of the Navy's formidable new fighter plone makes 
a fine addition to any collection of worplones. 
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By Paul Plecan 


NE of a line of Grumman Navy fighter 
planes, the Tigercat easily surpasses 
the performance of its famous predecessors, 
the Wildcat and Hellcat. Powered by two 
2,100-hp. Pratt & Whitney engines, it climbs 
a mile a minute, has a reported top speed of 
around 425 m.p.h., and can carry a bomb 
load of 4,000 Ib. Being designed for use on 
carriers, the plane has folding wings. Its 
wheels are retractable. 

Since there's a two-place version (F7F- 
2N) for night fighting, you can include the 
rear cockpit or not, just as you desire, when 
building the solid model illustrated here. 
‘The first step is to enlarge the plans on the 
facing page to full scale size. If you can 
have them photostated, this will save you 
the trouble of tracing them on squares. 

After the fuselage has been carved to 
hape with the aid of the templates shown, 
slot it and install the one-piece wing. Mount 
the tail surfaces next, being careful to align 
them with the wing. While cementing the 
cowlings in place under the wings, check 
from above to see that they are parallel 
with the fuselage. 

When the model has been completed, coat 
it with wood filler to hide the pores of the 
wood and make it possible to obtain a 
smooth finish. Then apply several coats of 
dope and attach the insignia at the desig- 
nated points. Celluloid propeller disks com- 
plete the model. 
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INSIGNE ON NAVIGATION- 
Vanenaiee NI LIGHT 


(GRUMMAN _F7F Hy POSITION OF OUTER 
TIGERCAT WING PANEL WHEN FOLDED 
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Colonial Corner Cupboard 
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res 4-4 
DOOR PANELS 


By NORBERT ENGELS 


INING rooms done in the Colonial manner are 

hardly complete without a corner cupboard. This 
one, designed for use with popular early American 
furniture, is particularly appropriate. It should be 
made of some wood like pine, poplar, or butternut 
that will take a deep honey-color finish. 

Except for the 4" stock of the shelves and the ply- 
wood backs, all wood is 1". The shelf edges may be 
jigsawed to the curves shown or left straight. Antique 
the shelves white before installing them. Wallpaper 
or figured cloth will look well on the back. The top 
molding may be stock crown or other design, either 
backed with a furring strip or not, and it can be 
flush with the top or can extend above it. 

All important joints, such as those in the door 
frame, are mortised and then locked with dowel pins. 
A dowel split in half and rounded on the ends serves 
asa latch. The knob is turned on the lathe. 

If you have trouble finding H-L hinges, they can be 
imitated satisfactorily. Use a plain flat-black butt 
hinge, and then add a flat-black corner iron on the 
door side and a straight iron on the other. 


HELVEs =" SaUAnes 


LATCH 


z= 
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Shadow Projector Affords New 


ENbLESs designs can be created by use of 
this projection-tracing device. An object, a 
lump of clay, or some paper squeezed into 
‘@ loose ball is placed on the platform, the 
shadow being projected on a sheet of paper 
laid over the glass, The device will develop 
imagination and drawing skill in children. 

‘The young artist should study the profile 
hard and then, when he can discover some 
object in it, draw the outline and fill in 
minor detail. If after due cogitation no 
man, animal, insect, house, or other familiar 
object can be discerned, the platform should 
be turned on its pivot to change the profile. 

Build the projector as shown at right, be- 
ing sure to ventilate the spotlight can. A 
nonfrosted bulb, if available, produces the 
sharpest shadows.—O. FLUIARTY. 


This mechanical problem may fool even 
some gas-engine experts. When the 
crankpin in the drawing travels 90 deg. 
from position 1 to position 2, the piston 
pin travels from A to B, as indicated in 
Figs. 1 and 2. Then, when the crankpin 
travels 90 deg. from position 2 to position 
3, the piston pin travels from B to C 
(Fig. 3). 

Question: Are distances A-B and B-C 
equal? If not, which is the greater? 

‘This sounds simple enough, but don’t be 
led to a rash conclusion. After you have 
satisfied yourself on the answer, turn to 
Page 194 for the correct one.—J. C. M. 
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Figs Fig.2 


Fig.3 


You moy need o pencil ond paper to figure out 


this tickler, but try it without them first. 
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PICTURES 


Beautiful Inlaid Veneers 
By EDWIN M. LOVE 


IGSAW fans will find an inspiring 
outlet for their talent in inlay 
pictures. Assembled from cutouts of 
assorted veneers fitted together and 
glued to a backing to form a solid 
panel, they make striking wall deco- 
rations that seldom fail to command 
attention. All materials, including 
a dozen or more veneers, a plywood 
panel, and several copies of the pat- 
tern, can be purchased in a kit, or 
the craftsman can collect his own 
veneers and compose his own design. 
If only one copy of the design is at 
hand, several additional copies must 
be made. Sketch the layout accurate- 
ly by means of squares or make a 
careful tracing of it for a master 
drawing. Fill in the spaces with key 
numbers denoting the kind of wood to 
be used and add small lines showing 
grain direction, as in the drawing 
at left below. 

‘The master drawing can be pricked 
around the outline with a needle for 
transferring to other sheets with 
pounce or similar powdered charcoal, 
Or, since only eight copies will be 


METHOD OF ASSEMBLING PADS: 
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FROM YOUR JIGSAW 


Challenge Your Artistic Sense 


needed for a design like that illustrated, it 
may be more convenient to reproduce the 
pattern with carbon paper, making four at 
@ time on onionskin paper. Painstaking 
tracing with a sharp, hard-lead pencil will 
produce clean copies. The numbers and 
grain lines are also traced. 

As the veneers are fragile, they should be 
protected during sawing by “blinds” con- 
sisting of %” poplar or three-ply sheets 
above and below. Make the blinds a con- 
venient size, such as 5” by 9”. Then cut out 
patterns for the various veneer pieces with 
scissors, leaving about 1,” margin around 
the outlines. Paste these patterns on the 
upper blinds, grouping like numbers to- 
gether and nesting them loosely with the 
grain direction as called for. 

Lay tracing paper on a pasted top blind 
and roughly outline each number group: 
then with carbon transfer these rough lines 
to appropriate veneers. Lightly paste this 
tracing to a bottom blind with the edges 
aligned. Saw out the roughly outlined 
veneers and attach them to the lower blind 
with dabs of paste, as in Fig. 1. Then lay 
the top blind on, put the pad on waste wood, 
and drive fine brads through the edges 
about 2" apart, as shown in Fig. 2. Pry the 
pad gently from the waste, snip the brads 


After duplicate patterns have been made 

and the parts numbered and marked with 
direction of grain, individual templates are 
cut and grouped according to type of wood. 
‘Veneers cut to fit the groupings roughly are 
put on the bottom blind with dabs of pa 


KEY TO VENEER LAYOUT 


1. Primavera, 10. Walnut butts. 

2. Satinwood, 11. Bird's-eye 

3. Lacewood. mople. 

4, Padouk. 12. Quartered 

5. Maidou. maple. 

6. Rosewood ‘13. Avodire. 
14. Greenheort. 
15. Sycamore. 
16. Purpleheart. 


9, Maple burl, 17. Curly maple. 
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and Your Skill as a Craftsman 


off to about %”, and then clinch the ends. 

Obviously the veneers are chosen for de- 
sired swirls and straight grain necessary for 
the design being followed. For production 
work, up to a dozen thicknesses of standard 
1/28" veneer can be made up into a single 
pad, and pieces can be sawed at one time 
for a dozen copies of the same picture. 

No special jigsaw setup is necessary, for 
the sawing is routine. Have the table square 
with the blade and, if possible, use a blade 
guide below the table as well as above. 
Since each piece is surrounded with waste 
wood, there will be plenty of space in which 
to maneuver, and very fine blades are not 
required. Select a piece near the edge of a 
pad to saw first, avoid forcing the feed, and 
work in the waste while splitting the line. 
Start with the larger pieces, tie the blinds 
together with the veneers as they are cut, 
and lay them aside in a box. When small 
members must be sawed out, it will be time 
to begin assembling. The sawing operation 
is shown in Fig. 3 with a box conveniently 
clamped at the edge of the table. 

Using one copy of the drawing for a base, 
as in Fig. 4, stick the large foliage pieces to 
the upper left corner with dabs of paste or 
rubber cement at the edges—not in the 
center, which would warp the veneer. Try 
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Ss 


2 Adding top blind with individual patterns 4 Assemble the veneer pieces on a pattern. Put 
2 is place forms a pad for sawing that large ones on first, stat at one corner. 
prevents splitting of the fragile veneers. The pad Then stick the small ones in, sawing them from the 
is held together with fine brads driven in 2” blind as you need them. Use the adhesi small 
apart at the edge and clinched on the underside, dabs at the edges only in order to avoid warping. 


0s is a routine jigsaw job. The blade cuts in waste wood and splits the 
ieces first and tie the blinds together with the veneers between as each 


Sawing the 
the large outer 
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With the assembly completed, trim the paper 

at its edges, clamp between blocks, and then 
joint one side, Reclamp to straighten 2 second 
‘edge, and so on for the four. Heavy paper is next 


perune ae" 


Lace Bevel 


‘on firmly to a 
9, cut only 
start, and 

use this end 

the next piec 
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re attached to the heavy 


the next piece for fit, correcting slight in- 
accuracies with a sharp knife or with a 
gouge and block. If the piece seems hope- 
less, it is a small matter to cut out another; 
but with careful sawing such extra work 
should be unnecessary. Continue assem- 
bling, adding small pieces as they are sawed. 

When this has been completed, trim the 
edges from the paper pattern and clamp the 
assembly between two boards with one edge 
projecting slightly for jointing with a block 
plane, as shown in Fig. 5. Straighten the 
other edges the same way. Then coat a 
piece of wrapping paper with water-soluble 
glue, rubber cement, or paste, and press it 
smoothly over the face of the veneer assem- 
bly. The paper should be large enough to 
leave room for gluing on a board and frame. 

Lay the picture on the back panel with 
the wrapping paper up, cover with several 
thicknesses of newspaper, and top with a 
flat board. Load with weights and allow it 
to dry; then remove the original pattern 
paper, sponging with a damp cloth, if neces- 
sary, and pressing under paper until dry. 

Joint one end each of four frame veneers 
and miter that end with a veneer saw or 
knife point, using a miter square as a guide. 
Miter also one end each of four narrow 
black strips. Glue one black strip to the 
paper at one edge of the picture with the 
mitered end at one corner and add the frame 
strip, pressing the edges together. Fit the 
mitered end of the next strip and frame 
against the first and glue in position. Use 
the mitered end of the third frame and 
border as a template for cutting the end of 
the second, and repeat with the fourth. Now 
take the length of the two fourth pieces, 
miter the other end, and use them as pat- 
terns for cutting the miter on the end of the 
first pieces (Fig. 6). Complete gluing. 

Cut the backing panel 4" oversize and 
coat both it and the bare side of the picture 
with a medium mixture of casein glue. Put 
them together in a press with a paper pad 
and a flat board on top, or use handscrews. 
When the glue is hard, clean off the wrap- 
ping paper, again with sponging if neces- 
sary, and level the surface with a square- 
edge scraper drawn in diagonal strokes. 
Clean out open joints with a dull knife if 
bits of adhesive collect in them, and then 
fill the joints with a mixture of glue and 
sawdust from the jigsaw or sanding-disk 
powder. When dry, smooth again. 

Finally trim the backing board to size, 
bevel the edges, and stain or paint them 
black. Fill the veneer with several coats of 
white shellac and wax it, or finish with 
varnish and wax. To hang the picture, bore 
a hole near the top part way through from 
the back to receive the head of a nail driven 
into the wall. 
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NEW ART FROM OLD ROOTS 


Artist Carves Figurines from Grotesque Growth of Juniper Bush 


When he needs material, sculptor Garstang-Hodgson 
saws it out from a root growing near the surface. 


IKE the ugly duckling that changed to a 

swan, grotesquely twisted roots of the 
common juniper bush become figurines of 
surpassing beauty and form in the hands 
of an Alberta rancher turned sculptor. The 
artist who works these miracles is W. Gar- 


ned for following 


tools were specially des 
They were groved by fl 


stang-Hodgson, whose unproductive range 
in the badlands near the little Canadian 
frontier town of Dorothy diverted him to 
wood carving. It was am accident with a 
horse that gave him his unique medium. 

Some 15 years ago when ranching, in 
common with many other businesses, had 
difficulty in surviving a depression, 'Gar- 
stang-Hodgson found time to indulge a 
long-cherished ambition to carve in wood. 
He could not have chosen a worse place to 
obtain materials. But he began with the 
bark of the cottonwood. He achieved some 
fine pieces, but was not satisfied. 

Then one day while rounding up cattle 
along a steep coulee, he fell with his horse. 
A juniper root had pulled off a shoe. Gar- 
stang-Hodgson was fascinated by the cur- 
ious shape of the root. He hunted around 
until he found other odd-shaped pieces. 

In their bitter struggle for survival in the 
badlands, these roots groped for moisture 
near the surface and assumed gnarled and 
fantastic forms. An entirely different meth- 
‘od of wood carving had to be devised to 
utilize these twisted materials. Where other 
sculptors could plan their figures in advance, 
Garstang-Hodgson found that he had to 
defer to his material and conform his carv- 
ing to the twists, curves, and hollows of the 
wood. New tools also had to be designed, so 
he collected special steel in junk yards— 
sickles, disk harrows, valve stems, and mag- 
nets from old Fords—and ground and tem- 
pered his own. 

Some of the results of his new art are 


the grotesque curves and hollows of the gnarled juniper 
‘artist from tickles, harrows, and valve stems he picked up in junk yards. 
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Products of gnarled juniper roots, o likeness of 
Gandhi is shown above and a remarkably detailed 
Indian ot the right. Most of the ortist-ronch 
figurines are 12” high; others ore 6” to Ii 


shown in the accompanying photos. He has 
exhibited in New York and other cities and 
attracted admirers to his ranch studio. Re- 
cently one of these, an art dealer from 
Paris, liked his work so well that he se- 
lected 100 pieces to take back and display 
on the Rue de la Paix.—FRANCIS DICKIE, 


‘Adapted to natural twists of the wood, these fig: 
‘and action, expressing pain, sorrow, contemplati 
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CRAFTSMEN AT WORK 


SHIPYARD WORKERS will recognize this 
as a working model of a 60-ton gantry 
crane used in ship construction. Built by 
Herbert R. Pfister, of New York City, it has 


SUNRISE GUN. This little cannon was used 


in place of an alarm clock to awaken movie 
actor James Cardwell while he was on loca- 
tion recently, according to his press agent. 
Focused by a magnifying glass, sunlight 
ignited a fuse, and the cannon went off. Of 
course it didn’t work unless the sun was 
shining—but neither did the film cast. 


a miniature block-and-fall arrangement ca- 
pable of lifting objects weighing several 
pounds. Hand cranks on the cab control the 
boom and raise or lower the block and whip. 
‘The model, held close to scale dimensions, is 
chiefly wood, but sheet metal was used to 
reinforce points of strain, 


A TOY KITCHEN CABINET that Frank . 
B. Baker, of Raleigh, N. C., built for his | 
granddaughter is complete in every de- 

tail. As the photograph at the left sug- | 
gests, it closely resembles a full-size cab- | 
inet. It stands 36” high and is 20” wide. 

When completed, it was given a white 

enamel finish. 


MACHINED IN 17 PIECES, this %” to 1” 
scale model of the crankshaft used in a 
Wright 14-cylinder Cyclone engine stands 
434" high and weighs 4% oz. Al Vitt, a 
tool designer for the Ohio Crankshaft 
Company, machined it on a screw-cutting 
lathe in his basement workshop. Keep- 
ing dimensions to half a thousandth of 
an inch, he spent more than 400 hours 
on the job. Front and rear splines were 
formed with a 14” diameter dental grind- 
ing wheel rigged in a hand grinder. Oil 
Birt + 55 holes were made with needle drills. 


= 


168 POPULAR SCIENCE 


Placed in the basement wall, this 
safe may be hidden from intruders 
by suspending some object over it. 


BLock 


FRONT VIEW (cover REWOVED) 


Home Vault Guards Valuables from Theft, Fire, and Dampness 


SAFE storage for valuables may be pro- 
vided by casting wide-mouth jars in a block 
of concrete and substituting this for a stone 
or building block in the basement wall. 
Screw-capped chemical bottles in the 5-Ib. 
size are excellent for this purpose. 

‘The vault illustrated here was designed to 
replace a standard 8" by 8” by 16” cement 
building block, the extra 8” depth extending 
back into the surrounding earth. A loop of 
%” steel rod cast in the main block projects 
through a slot in the cover to allow a pad- 


Black Lines Show Color as 
Benham Disk Revolves 


Cc. E. BENHAM started something 
when he discovered this optical effect 
back in the 1890's. The disk at the 
right is ready for your scissors. Snip 
out the pattern, glue it on a piece of 
stiff cardboard, and mount it on a nail 
or pin so that you can spin it at a 
moderate speed, like a slow top. (Don't 
spin it as fast as you can, since the 
illusion is weakened and ultimately 
disappears at high speeds.) 

As it turns, the black lines take on 
colors. When spun clockwise, the disk 
shows a reddish-brown inner circle, 
with concentric lines of greenish yel- 


low, gray, and brown. Reverse the 


rotation and the colors reverse. Ben- 
ham didn’t explain this. Readers who 
think they have a sound, scientific ex- 
planation are invited to share it. 
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lock to be attached. A recess on the face of 
the cover accommodates the lock. 

After being cast in a wood box with 
tapering sides, the cover is wrapped in wax 
paper and used as the core for forming the 
opening in the main block. This assures a 
tight fit. A square or round block of wood 
centered on the bottom of the cover form 
takes care of the lock recess, while putty 
gives clearance for the jar caps. Wire laid 
in as the mold is filled reinforces the block. 
A rich cement mixture (1:1) is best. 
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Drawing Desk for the 


By LECIL J. SLABACK 


IDING his hobby at a table and seat he 
can straddle like a play horse, a child 
will enjoy this combination from the time he 
first tries to use crayons. A unit-type desk 
and stool will please parents as well, for the 
streamlined design gives a free-flowing ap- 
pearance in keeping with the modern 
nursery. Water colors and pencil and crayon 
marks can be removed quickly from the 
washable linoleum top. 

The pieces marked B, D, and F are cut 
from short lengths of %" by 12” pine. Leg 
A and seat B are just about the width of 
dressed boards of that size, while part C, 
if laid out with the grain running in the 
Girection indicated, can be sawed from a 33” 
length of the same stock. Slots should be 
cut a close fit for the mating pieces. Sand 


all the parts smooth before assembling with 
glue, wood screws, and nails. 

Cut the sides of the desk box from %" 
pine or fir and assemble with dowels and 
glue. Shape a crayon tray from a 2” by 3” 
by 17%” piece of soft wood, and glue and 
nail it and three pieces of quarter-round 
molding 1,” from the lower edge to form a 
rabbet for the plywood bottom. The shap- 
ing of the tray can be done quickly by cove 
cutting on the circular saw, as shown in the 
small photo on the facing page. Progres- 
sively deeper cuts are taken with the piece 
sliding along a wood fence clamped at an 
angle to the blade. This angle can be de- 
termined by sighting along the fence over 
the saw blade. 

The frame for the lid is made up from 
two %" by %” by 14%” strips for the sides 
and two %" by 1%" by 17%” for the front 


578" » 10" DOWEL 


(MaKe z | 


it 
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Playroom 


and back. Rabbet the latter two 
5/16” by 1” to take a \%” top 
panel of plywood or composition 
board to which the linoleum has 
been cemented. The rabbets are 
formed on the sidepieces simply 
by gluing and bradding on cleats 
cut on a slant to clear the crayon 
tray. A chain can be added to 
prevent opening the lid too far. 

‘Two long dowels through the 
bottom of the crayon tray and 
the top of piece C will anchor 
the desk box safely on top of the 
stand. It will be desirable also 
to put two screws through the 
plywood bottom into piece A and 
a long screw or finishing nail 
through the back molding into 
the piece marked C. 


USE OF PLYWOOD FOR WALLBOARD 


[WOODWORKING] 


Molsture-resistant three-ply \ or %4" thick fs used 


subject to weathering or high humidities. 
with tight joints, this wallboard can be stained and 


Varnished, finished bright (natural), painted, or pa- 
ered. Calked joints are 


the frame, and adjustment joints 
celling, floor. corners. and openings 

Joinis covered with batts or moldings are lett open 
to allow movement. For such installations, as well as 
for open joints that are part of the decoration, it is a 
ood idea to plan for best appearance by grouping the 
Panels for grain, space balance, and the lke. Vertical 
Joints and vertical grain tend to make the ceiling seem 
higher while apparently reducing the length and width 
of the room. Horizontal joints and grain reverse the 
effect. 

While plywood is especially adapted to modern flush 
effects, and handsome hardwood surface veneers are 
obtainable, traditional treatment such as the use of 
picture moldings. cornices, chair rails, and scoring to 
represent random-width boards is feasible. 


re needed at the 
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HOME EXPERIMENTS SHOW 


GASES HAVE WEIGHT. In case you think 
they don’t, that they are a sort of ethereal 
nothingness, you can dispel the idea by mak- 
ing some carbon dioxide gas, pouring it out 
of a glass as you would water, and weighing 
it on a scale. A photographer's scale, sensi- 
tive to a grain or so, will serve for the 
weighing. Get a paper bag with a capacity 
of about a pint, open it, and carefully b 
ance it on the scale. Make some gas by put- 
ting a little baking soda in a big tumbler 
and adding a small amount of vinegar. Al- 
low a few seconds for the gas to be gen- 
erated. Then lift the glass, keeping it care- 
fully upright until in position to tip it over 
the mouth of the bag as if you were pouring 
water. You will see none of the gas during 
this procedure, but the scale will dip per- 
ceptibly, indicating that something heavier 
than air has been generated and has gone 
into the bag. 


BUBBLE DANCE. The presence of invisible 
vapors that are heavier than air can be dem- 
onstrated with soap bubbles. Put several 
teaspoonfuls of carbon tetrachloride (a non- 
inflammable cleaning fluid will do) into a 
large pan or basin. Place the pan in a spot 
free from drafts and allow it to remain un- 
disturbed for 10 or 15 minutes. At the end 
of that time, blow some soap bubbles and 
drop them fnto the pan. Instead of falling 
to the bottom of the pan, as they would do 
it nothing but air were present, the bubbles 
will bounce about mysteriously as if on an 
invisible cushion. The heavy carbon tetra- 
chloride vapors support them. 


SOME FLAMES ARE COOL at the 
center. You can show this by pushing 
a pin through a wooden match right 
below the head, and suspending the 
match inside the tube of a Bunsen 
burner, as shown at the left, centering 
it as accurately as possible. Then turn 
on the gas and ignite the burner by 
holding a lighted match several inches 
above it. Although the suspended 
match seems bathed in hot flame, it 
will not ignite for many seconds. You 
can discover why by supporting a 
short glass tube diagonally so that its 
lower end dips into the inner cone of 
the flame, as at the right. Hold a 
match to the upper end, and you will 
have a second burner. This is fed 
from the inner cone—a mixture of gas 
and air moving at too high a velocity 
to get hot enough to burn. U 
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MYSTERIOUS BEHAVIOR OF GASES 


AIR EXERTS GREAT FORCE, but we 
ordinarily are not aware of it. By using 
a flat rubber sink stopper, you can har- 
ness this force, or atmospheric pressure, 
and make it help lift a kitchen stool. Tie 
a cord to the ring of the stopper, wet the 
flat top of the stool with water, and press 
the stopper firmly down. If you now lift 
straight up on the stopper, the stool goes 
along. The water keeps air from getting 
between the flat surfaces of the stopper 
and stool. Consequently, air pressure 
holds them together as if they were glued. 


WHICH GLASS WAS TOUCHED? Soda water 
can be used to perform a mystifying trick. 
Clean two similar glasses by washing in hot 
water with a soapless detergent such as tri- 
sodium phosphate, rinse, and allow to dry with- 
out wiping. Turn your back and ask someone 
to rub a finger on the inside of the bottom of 
one glass. Now pour soda water in both, and a 
great number of carbon dioxide bubbles will 
rise in one. You name this as the one that was 
touched. Why? Because molecules of carbon 
dioxide in soda must clump together to form 
bubbles. Any bit of foreign matter, even natural 
oil from a finger, speeds the process. 


ATMOSPHERIC PRESSURE helps hold carbon 
dioxide in soda water when it is uncapped. You 
can demonstrate this by filling a screw-cap jar 
two-thirds full of soda, floating a small cap on 
the surface, igniting a piece of paper on this 
“raft,” and quickly screwing down the jar cover. 
As the oxygen is consumed, the pressure above 
the soda is reduced. This will be evidenced by a 
more rapid flow of bubbles. 


HOUSEHOLD GAS PRESSURE can be measured 
by connecting a straight glass tube to the supply 
with rubber tubing, standing the glass tube in a 
water-filled bottle, turning on the gas, and then 
measuring the distance that the water level in 
the tube is depressed. This measurement indi- 
cates the pressure expressed in inches of water, 
each inch representing about 0.57 oz. pressure 
per square inch. This, of course, is in addition 
to atmospheric pressure. 
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THUMBNAIL MODEL OF 
A VICTORY SHIP 


By E. J. Mooney 


ODELMAKERS with a flair for detail 

will find this little Victory ship an 
intriguing project. Scarcely larger than the 
palm of the hand, its scale is approximate- 
ly 1/64" to 1’. All pieces making up the 
superstructure of the model may be cut or 
turned individually from brass, but if you 
must skimp on time it will be possible to 
substitute wood and heavy drawing paper. 
Drawings of all parts are actual size. 

In carving the hull from a block of wood, 
you will notice that the template for the 
Second station from the bow provides for an 
abrupt rise in the deck. Dotted lines along 
the upper edge represent the top of the block 
but the bulwarks are actually rabbeted in 
below this line. So is the upright piece 
A-10, which is flush with the bulwarks. 

Parts keyed from 4-1 through C comprise 
virtually the entire superstructure amid- 
ships. They are assembled in the order 
numbered. Dotted lines on A-2, A-}, A-6, 
and 4-8 show the location of the part that 
goes on top. In addition, the small holes on 
these parts are keyed for correct location. 
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Deck houses may be cut from 44" wood and 
the decks above from .020” brass, drawing 
paper, or celluloid. 

Brass pins support the forward gun plat- 
form K, as well as the overhanging section 
of the deck D-2 atop the after house. Tur- 
rets J may be cut from brass tubing or 
shaped by rolling narrow strips of paper 
around a dowel, gluing, and then slipping 
them off. The stack G may be turned from 
brass, cut from tubing, or rolled from paper, 
or it may be a dowel capped by a disk. 

By soldering sheets of brass into a solid 
block, the davits J, raft supports V, and 
rafts W may be made in a single operation 
for each set. Use .040” brass for the rafts 
and .020” for the davits and raft supports. 
Lay out the design on the block with pattern 
blue or by scratching; then cut with a 
power jigsaw or drill and file to shape. If 
you use the latter method, two patterns 
should be aligned accurately on the two op- 
posite faces. When the shaping has been 
completed, heat the block and pull the 
pieces apart. 

Masts M on this model were turned from 
brass, the largest section being .050", the 
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next .030", and the third .020", The upper 
end of each was soldered into a hole in the 
crosspiece and the bottom into a hole in the 
boom table, which was then pinned to the 
deck. Booms are cut from .020” brass. 

Ventilators O were formed from a piece 
of .020" wire and a shorter piece of 1/16” 
wire. Solder the wires together at right 

-angles, the smaller butting against the 
larger near the end. Then file off the rear 
to give the heavier wire the curve of a 
normal ventilator, file out slightly under 
the chin, and slant the face slightly forward. 

Guns were made by embedding the head 
of a brass pin in a large drop of solder, in- 
serting brass wire into the solder at right 
angles to the pin, and then filing the solder 
to form the breech. Use .030” wire for the 
forward gun L and .040” for P. 

Although a propeller can be cut and bent 
from sheet brass, you may want to try the 
method that was employed for this model. 
From a brass rod 4” in diameter saw a 
disk 1/16” thick, then solder a length of 
.040” wire in a hole through the center, 
letting it project on both sides. Clamp the 
disk in a pin vise and make four diagonal 
saw cuts in the edge at 90-deg. intervals 
around the circumference, cutting almost 
to the center of the disk. This automatical- 
ly gives the pitch for the blades. Widen the 
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than 7” long, the model has abundant di 


i, approximately 100 component parts being used. 


cuts by parallel filing, being careful to take 
away a uniform amount of material on each 
side. When all that remains are four thin 
blades, shape each like a cloverleaf by filing 
the corners and the section near the hub. 

Two lengths of square brass make up 
the rudder post and shoe assembly Y, the 
post being thrust up into the hull and the 
shoe piece set in a notch on the keel line. 
The rudder T may be filed from .030” brass 
and the paravane Z at the forefoot may be 
shaped from wood or brass. Since thread is 
too coarse and fuzzy, .0015” (No. 44) copper 
wire was used for the rigging. This can be 
cemented into place and may be oxidized 
or treated with aluminum lacquer. 

If you paint each part of the model before 
assembling there will be less chance of get- 
ting paint of a certain color where it 
shouldn't be. Any parts made of drawing 
paper should be shellacked and rubbed 
smooth before painting. 

‘Suggested colors for the model are: water- 
line, light green; hull, light gray; deck and 
fittings, slightly darker gray; masts, booms, 
and davits, aluminum; sides of the deck 
houses and all of the machinery hatch C, 
white; lifeboats, white with gray covers; 
anchors R and winches Q, black; and the 
stack aluminum with a black top and red, 
white, and blue stripes. 


POPULAR SCIENCE 


FEBRUARY, 1946 17 


PALM-SIZE POWER PLANTS 
ARE THIS MAN‘S HOBBY 


DESIGN engineer, builder, and operator of 
tiny gas engines that drive model boats and 
cars at full-scale speed, J. C. Magee, of 
Schenectady, N. Y., works at a fascinating 
hobby. The experimental racing car he is 
shown discussing in the photo above does 
65 m.p.h. by actual test, circling around a 
pole on the end of a 24’ steel cable 1/16” 
in diameter. It would travel 95 miles on a 
single gallon of gas. 

‘The largest engine in the photo at right 
above was Magee's first. It has a 15%” 
diameter bore. The others, with bores of 7%” 


and 1”, are small enough to be enclosed in 
the hand. His latest, shown below assembled 
and also torn down, is a rotary-valve job 


that turns up to 153,000 r.p.m. Plans for 
construction of this high-speed engine, with 
full machining data, will appear in coming 
issues of POPULAR SCIENCE MONTHLY. It is 
an engine that requires no castings. 
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NEW SHOP IDEAS 


NARROW GROOVES that cannot be meas- 
ured directly with a micrometer may be 
gauged indirectly while being machined with 
this special tool. It is made by slotting a 
piece of tool steel, bending the two parts 
back, hardening, and grinding a cutting edge. 

In use, the exact width of the tool is found 
with a micrometer. To this is added the 
desired groove diameter plus half the dif- 
ference between that diameter and the out- 
side diameter of the work. As the tool is 
advanced to cut, measurements are taken 
frequently by placing a micrometer across 
the work and the outer edge of the tool. 
‘When this equals the figure previously cal- 
culated, the groove has been brought to size. 

Instead of making the tool, one might 
clamp a small block to a standard cut-off 
tool or to a point on the toolpost or com- 


ELECTRONIC HEAT now 
makes it possible to harden 
the teeth of a starter ring 
gear in 20 seconds instead of 
the two and one half hours 
previously required. Devel- 
oped by the Studebaker 
Corporation, the electronic 
process consists of placing 
the gear on a brass fixture 
inside the field of a two-layer 
coil. As the gear spins at 75 
rp.m., high-frequency cur- 
rent reverses the magnetic 
field of the coil 540,000 times 
a second, raising the teeth 
temperature to 1,500 deg. in 
18 seconds. Then the gear is 
quenched with water. 
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pound rest, taking as the tool width the 
distance between the edge of the tool and 
that of the block.—HARRY MOoRE. 


WHEN A SOCKET WRENCH is needed for 
small hexagon-head screws, one can be im- 
provised by clamping a hollow-head screw 
of the proper size in a tap holder as shown 
here. It also is a simple matter to make a 
permanent handle by drilling and tapping a 
short steel rod for the screw, then drilling 
the opposite end to receive a cross bar. By 
tightening the screw in the rod and chuck- 
ing it in a lathe, the head can be turned 
down thin for use where quarters are 
cramped.—C. W. Woonson. 


Shop Ideas Continued —> 


Electronic hardening of geor teeth requires only 20 seconds, 
13 in the heater at left and seven under o water spray, right. 
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OIE TAP with HAMMER 


ru 


“STEEL ROD 


CENTER PUNCH 


SPOT-DRILLING HOLES so that they are 
perfectly located in relation to those in an- 
other part of an assembly is frequently im- 
practical because of cramped space or awk- 
ward shapes. This difficulty may be over- 
come with special center punches made up 
in standard drill sizes. 

‘The illustration at the left above shows 
one of many ways that such punches also 


TWO NUTS locked in proper position on a 
tap as illustrated above will serve as a depth 
gauge When a hole is to be tapped only to a 
certain depth. This frequently is necessary 
to prevent tap breakage or to leave a few 
uncompleted threads at the bottom to in- 
sure a tight fit of the screw and provide a 
vibrationproof assembly.—J. C. M. 


can be used where no special problem oc- 
curs. In this case, instead of clamping the 
two parts of an assembly together and spot 
drilling, a jig was made and used with a 
punch to spot the holes. At the right is a 
situation where a projection makes it im- 
possible to get a drill close enough. Such 
punches also are useful where there is no 
clearance for a drill chuck.—A. R. PLAMBECK. 


LEAD SHOT loaded into the hollow handle 
of a small hand drill will help keep the 
chuck from accidentally banging against the 
workbench and possibly bending or break- 
ing the smaller sizes of drills. One tube of 
air-rifle shot will fill the average handle and 
provide sufficient weight to keep the drill 
from being chuck heavy.—CaRL F. BAREIS. 
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‘WHEN STEEP TAPERS go beyond the 
| limit of the cross-slide taper attach- 
ment, it becomes difficult to get the 
proper facing. One way of doing it— 
with a setup for guiding the cross 
slide—is reported in Blue Chips, house 
organ of Warner & Swasey. This con- 
sists of a guide mounted on the hexa- 
gon turret and a roller follower on the 
cross slide. The guide is machined to 
approximately the angle required on 
the work. Two screws provide side 
adjustment in the holder. The roller is 
mounted on a holding block bolted to 
the cross slide. In facing the taper, 
the hexagon turret can be positioned 
so that when the cross slide is power 
fed toward the operator, the roller 
guides against the cam to give the 
correct taper. 
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BOTH MOUTHS TOOK THE BAIT when 
Leo Adams, of Buffalo, N. Y., fished in the 
Niagara River. At any rate he landed this 
6” perch, It has two distinct mouths. 


PHOTO CHARADE. Roger M. Johnston, of 
Glendale, Calif, sent in the puzzler below. 
What common expression does it represent ? 
‘The answer appears upside down below. 
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PIN CUSHION OR PORCUPINE? Really 
it's a hub cap. Sleet slanting against the 
wheel during a long ride through an ice 
storm was whirled into the odd, stalactited 
pattern shown in the photo above. The pic- 
ture was taken by J, L. Cermak, of Weather- 
ford, Okla. 


HIBERNATION’S END. Peeping out below 
are tourist cabins at the 5,000' level on 
Mount Rainier in the State of Washington 
as a winter's snow begins to thaw. Lt. 
Arthur L, Schoeni, of Arlington, Va., re- 
corded the unusual view with his camera. 
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PROTECTING FINE LENSES from dust and 
rain when pictures must be taken under ad- 
verse conditions is possible with a cap hav- 
ing an insert of optically flat glass, which 
will cause no image distortion. Optically 
flat disks are available as war surplus item: 
A blank reticle 37 mm. in diameter, slightly 
larger than the lens, was used for the cap 
above, and a mount and retaining ring were 
machined from brass. Tiny screws through 
the mount hold the ring against the glass, 
and the cap slides snugly over the lens 
mount. If a lathe is not available, a mount 
might be made from cardboard, plastic, a 
small pillbox, or a piece of rubber hose. The 
disk should be 1/16” to 1,” front of the lens 
to be protected.—W. E. B. 


AS A GUIDE for insert- 
ing mounted color films 
right in a projector, I 
cut off the upper right- 
hand corner of each one 
while it is in proper po- 
sition. Thus, my sense 
of touch tells me which 
way a slide goes. If an 
automatic changer is 
used, a slide out of po- 
sition shows up square 
in the stack.— H. N. 
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WASHING PRINTS can be expedited by 
making a series of small holes in a rubber 
hose, plugging one end with a wooden dowel, 
attaching the other to the faucet, and curl- 
ing the hose on the bottom of a tray or tank. 
Water spurting from the holes will keep the 
prints in motion and separated. Holes, 
spaced 1” apart, can be burned with a red- 
hot brad or wire. If each is made at a sharp 
angle, the jets of water will have a swirling 
action on the prints.—KEN MURRAY. 


RED-HOT BRAD 
BURNS HOLES 


ATANGLE DOWEL 


PLUG 
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FELT-CLAD RACKS for storage of phono- 
graph records provide a convenient way of 
stacking ferrotype tins. A single rack will 
hold as many as a dozen tins and still allow 
adequate space between for good air circu- 
lation. If the rack is set on a radiator, hot 
air rising between the tins will dry the prints 
quickly.—Grorce SMiTH. 
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Cut with a router bit or chisel, 
a deep channel keeps the lid on, 


A LIGHTTIGHT COVER for a developing 
tank may be made from %” or 1” hardwood, 
cut %" greater in length and width than the 
top of the tank. Invert the tank and trace 
its top on this with a pencil. Then rout a 


Sponge-rubber tape glue: 
groove makes the tank lightproof. 


When finished, the lid should be 
protected with acidproof paint. 


outer edge 1/16” outside the pencil line to 
allow a little play. In the bottom of the 
channel glue a piece of sponge rubber. This 
can be cut from sponge-rubber tape sold as 
weatherstripping. Lap the ends at an angle 


channel 4” wide and 4” deep, keeping the before gluing.—WILL THOMAS. 


NEW PHOTO EQUIPMENT 


OF INCER EVEL 


yom 


CARRYING ITS OWN LIGHT, a new high-speed 
camera developed by the Signal Corps is so simple 
in operation that even an unskilled amateur can ob- 
tain good pictures of the fastest action, in color or 
black and white, either indoors or outdoors, at dis- 
tances ranging from 6’ to 12’. Except for focusing 
and clicking the shutter, every phase is automatic. 
‘The camera uses 35-mm. film. 

Coiled around the lens in a plastic housing is a 
quartz vapor discharge tube designed by the General 
Electric Company. This tube gives a flash more in- 
tense than sunlight and lasting only 1/25,000 of a 
second, a speed which easily “freezes” whirling fan 
blades. The camera, which weighs 51% Ib., is operated 
from a portable electric power pack which may be 
plugged into any ordinary current line. The pack 
weighs 47 Ib. 
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HOW SMALL 


By Elon Jessup 


skipper and don’t mind risking an ice 

tussle for the sake of the sport, the 
best way to handle ice with a small craft is 
to leave it strictly alone. Thinly planked 
small boats were never built to compete 
with icebreakers, and there are few worse 
punishments that a boat can take. 

But if you must bring your cabin cruiser 
up from Florida before the season ends, or 
chance catches your boat in the water dur- 
ing the winter freeze, there are ice-breaking 
methods that are useful to know. Eskimo 
seal hunters have proved that even their 
little skin-covered kayaks can be worked 
through ice when properly managed. Ade- 
quate handling may save your boat from 
destruction, and possibly save you from a 
very cold wetting. 

In any event, don't just slam ahead re- 
gardless, The heavy boat in the photo at 
left shows how difficult this tactic is. Strong- 
ly built, of deep forefoot, and apparently 


[ fase you are a frostbite dinghy 


Ramming thick ice is rarely effective. Eve 
heavy boat like that at left often makes little 
progress that way. A better method, if forward 
draft is shallow enough, is to lighten the bow, 
give the Lost the un, and slide up on the fee 

small boat can break through this 
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BOATS CAN BATTLE 


capable of crashing through anything, it has 
tried to muscle through an ice field by 
straight-ahead ramming—and has made 
only a dent. Old-time icebreakers, built for 
this work, could ram with some success, but 
even these are gradually giving way to a 
new type of boat with a turned-up bow that 
slides up on the ice like a sled and crashes 
through from sheer weight. If your boat 
has a shallow forward draft—and most 
small boats have—this trick may help. 
Another modern development in ice break- 
ing, sometimes known as the artificial-river 
method, consists of creating a turmoil in the 
water directly under the ice and for a short 
distance ahead. Some icebreakers are 
equipped with a special propeller under the 
bow that they use for this purpose. Obvi- 
ously, the average small pleasure boat is 
designed neither for installation nor hand- 
ling of a bow propeller, but making use of 
the propeller to cause turbulence under the 
ice can be very effective. The owner of the 
heavy boat that didn’t go far with ramming 
might have made better progress with back- 


Cakes of broken-up ice are cleared away 


on “artificial river” by churning with 
boat must be tied up so 
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ha boat hook. If 
the boat is headed to one side and then the other in sl 
, it opens a wider path. Below, a small boat creates 
propeller. But the 
stationary. At 
it widens the channel with its prow snubbed against the floa 


ICE 


ing and underwater turbulence. Fouling of 
the propeller is the thing to wate’: out for. 

Side-to-side roll will also break up ice and 
is sometimes practiced by professional ice- 
breakers. When ice is very thin, it can be 
cracked up with an oar. But even thin, 
windowpane ice can cut into boat planking 
like a sharp knife. That's why many winter 
boatmen attach protective sheathing out- 
side the hull. It usually runs from the stem 
to about amidships and extends from below 
the water to a few inches above the water- 
line. This hardwood planking is usually the 
most satisfactory, but copper sheeting is 
also used. Planking can be nailed or bolted 
on and removed in the spring. Nails should 
be driven with due regard for the thickness 
of the hull. 

Boats that must be left out in winter al- 
though not used should also be guarded 
against crushing by ice. Buffers such as 
old tires, logs, and timber around the water 
line will do. If the boat is frozen in near a 
float or dock, break or saw out a narrow 
channel along one side to relieve pressure. 
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it can be kept free by running the boat through every once 
in a while. Thin windowpane ice ‘ose harmless, but it is very sharp and will cut planking badly. It can 
be broken up easily, though, by reaching out with an oar, as at right, or simply by rocking the boat. 


e 4 


If a pair teams up and one is good at sculling, the ice-breaking problem can be handled as at left with 
the man forward reaching out and breaking the ice ahead with a boat hook or oar. A boat should never be 
allowed to remain solidly frozen. When ice isn't too thick, cut it with a boat hook to relieve pressure, 


For really thick ico, it is best to get an ico saw. 
A narrow channel cut alongside the water line, as at 
left, provides room for ice expansion. Sheathing of 
old’ lumber, preferably oak, will protect a boat at 
cond beneath the waterline when it crashes into ice. 
Bolt or nail it on from stem to amidships, as below. 


Holder Keeps Timer on Sunlamp 


BECAUSE they were sold without holding 
devices, thousands of sunlamp timers suffer 
from a generally untidy appearance and a 
constant danger of falling. The holder shown 
below overcomes both hazards. It is made 
in three pieces of any hardwood. The dimen- 
sions given will fit most timers but may 
have to be altered for some.—A. C. WATSON. 
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Screwdriver Gets into Corners 


‘WoRKING in tight spots on radios, cars, 
and simflar compact assemblies, I have 
found that a screw-holding screwdriver, 
used as shown above, is often helpful for 
holding nuts in places that fingers can't 
reach. Adjust the spring-metal gripper to 
hold the nut firmly between the jaws and 
the screwdriver point.—J. P, LEGER. 


r Handles Show Wire Sizes 


Wire gauges are easily 
misplaced, but pliers have 
to be kept handy on any 


le wiring job. One electrician 
| solved his gauging prob- 
My lem by drilling five holes 


in the handle of his pliers. 
Diameters correspond to 
those of the more common 
wires; identifying numbers 
are etched with an electric 
pencil or scratched with a 
seriber.—RONALD EYRICH. 
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Bulb Lights with Base Exposed 


Tus electrical display is bound to draw 
attention, not because of the amount of light 
it casts, but because the upended base seems 
to prove that it’s done without wires. Re- 
move a screw base from a burned-out lamp 
by heating gently over a gas flame while 
pulling the metal with pliers. A broken tri- 
angular file and turpentine are used to drill 
the glass jar.—GEORGE Bann. 


Slotted Post Holds Adjustment 


CRiTICIsM of homemade or simple com- 
mercial thermostats often centers around 
the fact that is difficult to lock a setting 
without upsetting the adjustment. A small 
brass post, slotted as shown in the drawing 
below, can be made to lock the adjusting 
serew exactly where you want it. Tap the 
post, slot it with a hacksaw blade, and 
spread the prongs thus formed slightly apart. 
To insert the screw, squeeze the prongs to- 
gether with a pair of pliers.—H. W. Hort. 
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Ten Questions Test Your Electrical Wits 


Know your coulombs and farads? Brush up on 
_ your electrical memory and plug away on these 


teasers. Don't be shocked if you miss 


voltage 
| some. With 10 right you're 100 percent on the beam, 
90 percent is still in phase, and 80 percent is a good 
power factor. A rating of 70 shows a memory arc; 
| Teas than that, a dend short, The questions are given 
below, and the answers are under them, upside down. 


the secondary, (c) a center tap 
in its primary. 

7. If the two coils of a transformer in 
operation were free to move with rela- 
tion 


to each other, they would (a) draw 
together, (b) repel other, (c) spin 
in opposite directions, (d 
pletely 


the middle (white) wire is at what poten- 
tial to ground? (a) Zero, (b) 115 volts, 
(c) 280 volts, (d) 460 volts. 

a condenser 


ashe te) ie x for reversing 


10. a aati (peak) voltage of ordi- 
nary 115-volt A.C. is (a) 162, (b) 141, 
(ec) 115. 


(@) 2 (8) 9 CB) g(a) FCB) & (0) & (9) T ‘SUAMSNV 


Blown Cartridge Fuse Provides 
e Connection for Ammeter 


IN COMMERCIAL shops where ampere read- 
ings are required to test motor loads and the 
like, a blown cartridge fuse will permit 
cutting in an ammeter in series without 
opening joints or separating connections. 
Flexible leads are soldered to the fuse fer- 
rules, and the fuse is substituted for one of 
the good ones in the fuse box, as shown in 
the drawing. The leads are then connected 
to the ammeter terminals, on which a knife 
switch is provided for shunting out the 
instrument while the motor is being started. 

‘Two fuses, one 0-30 amp. and the other 
31-60 amp., will cover most of the shop- 
motor range.—HAROLD P, STRAND. 
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Ringing lights holf 
the box, which stays 
lighted’ as long os 


the button is held. 


Signal in Doorbell Circuit Tells Caller You're In or Out 


IF You worry about visitors leaving be- 
fore you can answer the door, you still need 
not drop work and run every time the door- 
bell rings. A signal light built into a small 
box and connected in the bell circuit will no- 
tify them to wait when you are in or an- 
nounce the fact that you have gone out. All 
you need do is to throw a switch indoors 
beforehand. 

Build a simple box of light wood, put a 
solid partition in the center, install’ appro- 


priate lamp sockets, and cover the front 
with glass on which the words “IN” and 
“OUT” have been lettered, Any 6-volt lamp, 
such as an automobile taillight, will work in 
a bell-transformer line, while a flashlight 
lamp will serve in a battery circuit. 

A wiring diagram is shown above. Be 
sure to connect the transformer or battery 
side of the line to the knife blade of the 
switch. The other two switch contacts should 
be marked.—BARNEY M. JENSEN. 


Eraser Protects Wire Splice 


SLEEVES cut from pencil erasers of the 
type shown above will protect insulation 
tape over a spliced wire. Use one or more 
sleeves, working them onto one side of the 
wire before making the splice, and then 
work them over the tape—H. KLEIN. 


Pocket Wire Stripper 
Fits on Key Ring 


For an efficient wire stripper, 
hacksaw a notch in a piece of 
%" steel of the dimensions 
shown at right and file a bevel 
on one side. To strip stranded 
wire, drill a hole the wire size 
and cut the notch to it. A hole 
at the other end will permit at- 
tachment on the key ring. 
—Davin B. CLAPP. 
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Plunger-Type Switch Increases 
Capacity of Small Relay 


‘THE current-handling capacity of a relay 
can be considerably increased by the method 
shown above. A short extension on the relay 
armature activates a standard plunger-type 
snap switch or microswitch. These switches 
are available in ratings up to 15 amp. at 115 
volts, Single or double-pole, normally on or 
normally off types can be obtained. The 
plunger requires only slight pressure and 
has a travel of about 1/16”.— W. R. 
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PERSONAL RADIO. 


WITH A BEDSIDE MANNER 


By Albert W. Hellenthal 


STEAD of thinking harsh thoughts about 

members of your family who frown on 
your radio listening when they want to read 
or sleep, try one of these compact personal 
radios that make the entertainment of the 
airwaves your private business. 

‘This set can practically be built out of the 


Since the wires are stored inside the cabinet, 
posed parts are carefully shielded ond secure: 


spare-parts box, for with the exception of 
the resistance in series with the heaters, 
none of the specified values is critical. In se- 
lecting both condensers and resistors, a tol- 
erance of about 20 percent is permissible. 
‘The set can be used on A.C. or D. 

Lay out your parts before cutting the 
chassis. The one shown here measures 
4” by 314” by 4”, but some variation may 


Compoctness is achieved through design rather than 
through the use of small parts. Note the odd sizes. 
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be necessary, depending on the parts you 
can obtain. One 9002 tube is used as an AF. 
amplifier; another, with its plate and grid 
tied together, serves as a diode half-wave 
rectifier for the power supply. The third 
tube, a 9003, acts as detector and R.F. am- 
plifier. Regenerative oscillation, used to get 
added selectivity and gain, is controlled by 
putting the volume control (R2) in the 
screen-grid circuit. 
With all tube heaters connected in series, 
a 600-ohm voltage-dropping resistor must 
be inserted in the line. Any combination of 
line cords adding up to 600 ohms will serve. 
One of the last steps in the wiring consists 
of winding the feedback, or tickler winding. 
‘This goes next to the grid section of a stand- 
ard iron-core adjustable antenna coil. Two 
to 10 turns of 30-gauge enameled or D.S.C. 
wire will be needed. Turn the set on and 
find the exact number of turns by experi- 
menting. If no effect is noticed while mak- 
ing the adjustment, try reversing the leads. 
Hard composition-board sides and an 
aluminum front were used for the cabinet 
shown, which measures 415" by 4%” by 64”. 
‘To prevent the tubes from working loose in 
their sockets, two 114" wood posts were fas- 
tened to the chassis. Small metal crossarms 
have holes drilled to fit over the glass tips. 
‘A 25’ length of covered-wire antenna, 
dropped out the window or fastened to a 
bedspring, will bring in the local stations. 
As the power line goes to chassis, use no 
vround and keep the set away from radiators. 
Although this set is designed for personal 
listening, it has enough power to drive a 
‘small speaker. Should you want to add one 
to yours, follow the inset shown in the dia- 
gram below. The extra parts that are need- 
ed are marked “optional.” 


List of Parts 


. L2: Standard adjustable tron-core antenna 
oil. 

: Tiekler coll. 
365-mmfd. midget tuning condenser, 


£ 


800 ohms, 2 watts 
9: 300-ohm line cords, 

S.P.8.T, switch. 

S.P.D.T, switeh (opt.). 

10,000-ohm midget output transformer (opt.), 
2° Permanent-magnet speaker (opt.).. 


13: 
ci 
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The extra space inside the cabinet will hold either 
the cord ond coiled antenna, or a 2" speaker. 


Angle irons and small bolts hold 
together a composition-board box. 
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News in Electronics 


PARA TALKIE, younger 
brother of the walkie and 
handie, was developed by the 
Michigan Wing of the Civil 
Air Patrol to enable instruc- 
tors to speak to students on 
the way down. Microphone 
and headphones are built in- 
to the chutist's helmet, and 
the antenna, a length of flat 
braid, is worn on his trouser 
leg. The jumper's set is a re- 
ceiver except when a press- 
to-talk button is pushed 


MINIATURE IN MINIATURE. Going small 
portables a few steps better, the Belmont 
Radio Corp., of Chicago, has turned out the 
streamlined, 10-oz. receiver shown at the 
left. Designed to fit pocket or purse, the set 
is said to give reception comparable to that 
of a standard five-tube model. Its compact- 
ness is made possible by the wartime de- 
velopment of subminiature tubes for elec- 
tronic fuses. The set measures %” by 3” by 
6%". A lightweight cord connects with an 
earphone of the hearing-aid type, and a clip 
holds the set in a pocket. 


HIGH-VOLTAGE RECTIFIERS are coming 
to the fore as an ever larger number of 
electronic devices incorporate the need for 
large driving potentials. Three of the many 
new product announcements are illustrated 
at the right. Four sizes of selenium rectifier 
stacks, developed by the Federal Telephone 
and Radio Corporation, are shown in the top 
picture. Constructed like cartridge fuses, 
these stacks fit the conventional clips, con- 
tact being made through the silver-plated 
ferrules. Maximum peak inverse voltage 
ranges from 1,000 to 4,000 volts. The mak- 
ers expect wide application of these units in 
television receivers. 

‘Taylor Tubes, Inc., of Chicago, are the 
makers of the TR-40M shown at the lower 
left. ‘This is a high-vacuum tube, approxi- 
mately ten inches tall, and intended for use 
where space is not at a premium. Peak in- 
verse voltage is rated at 60,000. 

Combining some of the features of both 
mercury-vapor and high-vacuum rectifiers, 
Chatham Electronics, of Newark, N. J., of- 
fers the xenon-filled tube pictured at the 
lower right. It is made to operate in any 
position, withstand severe mechanical shock, 
and deliver up to 6,500 peak inverse volts 
at 500 cycles. 


192 POPULAR SCIENCE 


Servicing Hints Wanted 


Ipeas that have paid off in your 
radio work or play can pay off again 
on these pages. Do you have any 


short cuts, tips, kinks, hints, or ideas 
that other experimenters and service- 


men can use? POPULAR SCIENCE 
MoNTHLY will pay for all ideas pub- 
lished. Send a brief description, to- 
gether with a pencil drawing or photo 
to RADIO EDITOR, POPULAR 
SCIENCE MONTHLY, 353 Fourth 
Ave., New York 10, N. ¥. 


Safety Ground Reduces Danger 
from High-Voltage Equipment 


IN USING high-voltage apparatus around 
the house, the danger of electric shock may 
be practically eliminated through the use of 
a three-wire cord with external ground. 
Connect one of the wires to the chassis and 
clip its other end to 
a wall plate or 
grounded fixture. Re- 
gardless of the volt- 
ages used or misused 
in the equipment, 
the chassis will al- 
ways be at ground 
potential.—G. S. 


CIRCUIT ELEMENTS 


BATTERY A.C. SOURCE 


ToP 
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CROSSING 


Repair Stand for Record Players 


SERVICING a record player or automatic 
changer outside of its cabinet is usually 
made difficult by the uneven base of the 
motor. The stand shown above holds the 
player in correct operating position, and 
keeps moving parts clear of the workbench, 
Any size stock will serve so long as the 
legs are braced to stand upright. Make two 
separate legs.—WALTER ANDERSON, 


Installing Small Capaci 


Lance fuse clips can 
be used to hold small 
capacitors or other 
radio components in 
place as shown. To 
insulate the condenser, 
wrap a few turns of 
cellulose tape around 
it before slipping it 
into the clip on the 
radio chassis.—G. S. 
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===. Gauge forHacksaw-Blade Teeth 


UNLESS you are experienced enough to 
tell the number of teeth on a hacksaw blade 
at a glance, a gauge like that shown below 
will save you time. It is made from the ends 
of four broken hacksaw blades—one each of 
14, 18, 24, and 32 teeth. 

Grind off the side rake and rivet the pieces 
together with enough play to permit easy 
swing. Then grind to shape and remove the 
burrs.—WILL THOMAS. 


GI Ingenuity and Nazi Junk 


Pooled in Field Sandblast 


‘MY Boss, Lt. Russell H. Howard, of Madi- 

son, Wis,, and I were leafing through Poru- -—— ==“) ha 

LAR SCIENCE when it occurred to us that = | Sheet, Metal Screw 
readers might be interested in our impro- | # | Plugs Tank Leak 
vised field sandblast. 

‘The air compressor was borrowed from EMERGENCY repairs to 
battalion headquarters, the wire-bound fire a leaking fuel-oil or wa- 
hose and nozzle were salvaged from an in- ter tank can be made 
active fire station, and the oil drum and quickly with a sheet- 
pipe fixtures were liberated from German metal screw and a wash- 
military installations. The high-quality steel er cut from roofing sheet 
nozzle resists sand wear. lead. The coarse- 

With the outfit on a trailer, one G.I. was threaded screw can be 
sandblasting rust and old paint off a ship- driven in even while the 
ment of 155-mm. projectiles fast enough to liquid is leaking and will 

hold the soft lead against 
the tank.—H. P. 8, 


keep a crew of POW’s busy repainting and 
stenciling.—RICHARD M. RIEBLING. 


HERE’S THE ANSWER TO YOUR CRANKSHAFT PUZZLER 


No, the piston pin in the problem on page 161 does not 
travel the same distance for both 90-deg. movements of the 
crankpin. Distance A-B is less than B-C. 


The crankpin travels in a circle while the piston pin 
travels in a straight line.and therefore, when the crankpin 
is at 2, the con, rod is at an angle from the vertical line of 
travel of the piston pin, Set a pair of dividers for the CentER oF 
length of the connecting rod, swing them down on the CRANKSHAFT 
vertical line with B as a center, and you will find that the onion *' 
lower leg falls slightly below the center of the crankshaft. CENTERLINE 

Explained by geometry, the connecting rod becomes the enTICAL CENTERLINE 
hypotenuse of a right-angle triangle with the vertical and 
horizontal center lines the other two sides. And the Try your dividers on this drawing; 
hypotenuse is always longer than either of the two sides. you'll find longer then A 


CONNECTING ROD 
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For Easier Farming 


TOMATO-RED POLISH not only looks nice 
on women’s nails, but Prof. Roscoe Fraser, 
below, of Purdue University, has put it to a 
practical farming use. Now, when inex- 
perienced young women are hired to pick 
tomatoes in the fields of southern Ilinois 
and Indiana, they are no longer apt to mix 
No. 1 and No. 2 grades. They need only look 
at their thumbs for comparison. Fraser hit 
upon the idea of painting thumbnails the 
exact shade of red when he noticed his 
secretary's nails. Dirt rubs off without 
marring the polish. 


IT JACKS ITSELF UP, this new Ford-Fergu- 
son tractor produced by Harry Ferguson, 
Inc., of Detroit. When a tire is to be changed 
or the treads need cleaning, light tubular 
frames are placed under the axles, the rear 
end is connected to the two arms of a hy- 
draulic linkage, and the jacking operation 
is performed through a control lever near 
the driver's seat. The entire tractor can be 
‘lifted 4” off the ground. The time required 
to reach this maximum height is a bit less 
than one minute. 
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NEEDING A LIGHT TRACTOR, Frank W. 
Stratton, of Tulsa, Okla., designed and built 
the machine above, which he believes would 
be generally useful on small farms and sub- 
urban gardens. It is run by a 6-hp. engine 
and consumes, says Stratton, only two gal. 
of gasoline in eight hours. Commercial 
manufacture is planned. 


RUBBER HEATING PADS to supply the radi- 
ant heat required in brooders are now avail- 
able as a result of a war development. The 
United States Rubber Company perfected 
the technique of changing rubber from an 
insulator to a conductor during the war to 
produce heating elements that would pre- 
vent formation of ice on plane machine guns 
and propellers. In use a pad is cemented 
inside the roof of the brooder. It supplies 
uniform heat over the brooder area. 


195 


ELECTROLYSIS... 


Working Together, Electricity and Chemistry Perform Many 
Industrial Chores. These Experiments Show How They Do It 
By KENNETH M. SWEZEY 


certain melted salts or conducting solu- 

tions, the modern chemist performs an 
almost endless variety of industrial chores. 
He extracts metals from their ores, plates 
expensive and hard metals on baser or soft- 
er metals, and produces vast quantities of 
such important compounds and elements as 
aluminum, magnesium, sodium, chlorine, 
hydrogen, and sodium hydroxide. 

‘This is accomplished by electrolysis, a 
process in which electricity passes through 
a conducting fluid. Liquids that conduct 
electricity may be divided into two classes— 
metals in a liquid state, and salts, bases, and 
acids in solution or fused. In the first, the 
melted metals conduct electricity in the 
same way they do in a solid state. In the 
second, chemical changes occur. Electrolysis 
employs the second. 

‘The apparatus shown below will enable 
you to demonstrate how such a liquid con- 
ductor is produced. So long as the beaker 
contains nothing except pure water, the 
bulb will refuse to light. If you drop in some 
sugar, there still is no change. But add just 
a little salt, and the light begins to glow. 

When certain salts are fused, and when 
acids, bases, or salts are dissolved in water, 
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the compounds promptly break up, or dis- 
sociate, into ions. These ions are atoms or 
groups of atoms which have become posi- 
tively or negatively charged because of the 
loss or gain of electrons. For example, when 
common salt (NaCl) is dissolved in water, 
the molecules dissociate into sodium ions 
and chlorine ions. In this process of break- 
ing up, each chlorine atom grabs an extra 
electron and adds it to the total normally 
carried when combined with a sodium atom 
as a salt molecule. This additional electron 
gives the chlorine ion a single negative 
charge. Left with a deficit of one electron, 
the sodium atom consequently attains a 
single positive charge. 

Bécause of the electrical charges they 
carry, ions behave quite differently, both 
chemically and electrically, from the neutral 
molecules. Put electrodes connected with 
an electric generator or battery into an 
ionized solution, or electrolyte, and what 
happens? Negatively charged ions move 
toward the positive electrode, or anode, and 
positively charged ions toward the negative 
electrode, or cathode. Reaching their re- 
spective electrodes, the ions are neutralized, 
and presto! they are promptly changed 
back into plain atoms. 

Sometimes an amazing electrochemical 
change occurs without the application of 
external current. As an example, dissolve 
some copper sulphate in water in a test 
tube. This makes a deep blue solution. Now 
add a little zinc dust, stopper the tube, and 
shake it for a minute or two. While doing 
this you will notice that the tube becomes 
quite warm. After shaking the tube, let the 
solid matter settle. Instead of blue, your 
solution now should be the color of water, 
while at the bottom, in place of zinc, you 
will have copper! 

This is a case of one metal (zinc) dis- 
placing the ions of a less active metal 
(copper). Each copper ion originally had 
two positive charges. The zinc atoms 
neutralized these by each giving up two 
electrons. As a result, the copper ions were 
changed to copper metal, while the zinc 
went into solution in its ionic form. 

‘As your first experiment in actual elec- 
trolysis you could make a little lithium. 
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this apparatus, an experimenter 
can produce small amounts of lithium 
as one demonstration of electrolysis. 


Except for frozen hydrogen, 
this is the lightest solid known. 
The apparatus you will need is 
shown in the photograph on 
this page. A small porcelain 
crucible over a Bunsen burner 
will serve as your furnace, a 
carbon from an ultraviolet 
lamp as your anode, and a 
short length of iron wire with 
a small loop bent in its lower 
end as your cathode. Four dry 
cells connected in series will 
furnish adequate current. The 
anode should, of course, be 
connected to the positive term- 
inal of this battery, and the 
cathode should be connected to 
the negative terminal. 

Melt about \4 oz. of lithium 
chloride in the crucible, and 
then insert the electrodes so 
that they dip well into the so- 
lution but do not touch. Soon 
after you have immersed the 
electrodes, a silver substance 
will begin forming on the loop 
at the end of the cathode. This 
is the metal lithium, 

When a little bead has 
formed, remove the wire care- 
fully, immerse it in a small 
bottle containing kerosene, and 
shake the wire to dislodge the 
globule of metal. Because 
lithium reacts with the mois- 
ture in the air it should always 
be kept under kerosene when not being 
used. Continue collecting the metal until 
you have enough for a fair sized bead. Then 
remove the bead from your bottle with a 
pair of tweezers and place it on the surface 
of some water in a beaker. It will float high 
and dart about, releasing hydrogen and 
forming lithium hydroxide with the water. 

Sodium metal and chlorine gas are pro- 
duced commercially by electrolyzing com- 
mon salt that has been fused, the chlorine 
ions being transformed into chlorine gas at 
the anode and the sodium ions into sodium 
metal at the cathode. The salt must be 
fused for this process, for if a solution 
were used the sodium would produce a 
secondary reaction with the water. Since 
salt has too high a melting point to be fused 
readily in the home laboratory, it would be 
impracticable for you to attempt any ex- 
periment involving production of sodium 
metal and chlorine gas. But there is an- 
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other form of electrolysis involving salt that 
you can try. 

By passing an electric current through a 
strong solution of salt water, chemists pro- 
duce chlorine, hydrogen, and sodium hy- 
droxide on a large scale. Chlorine forms at 
the anode while the sodium produced at the 


cathode reacts with the water, yielding 
sodium hydroxide and hydrogen. A porous 
partition of asbestos cloth between the 
electrodes keeps the chlorine from mixing 
with the sodium hydroxide. 

You can readily produce all of these with 
the help of a U-tube, some strong salt 
water, and your four-cell battery. Your 
electrodes can be made from the carbons 
taken from two small flashlight cells. Ap- 
ply a coating of paraffin to the connecting 
wires at the points where they are wrapped 
around the electrodes. This protects the 
wires from the solution. A disk of asbestos 
slightly larger than the inside diameter of 
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If floated on water, a bead of lithium darts over 
the surface, decomposing the water and giving off 
hydrogen. Lithium is one of the lightest solids. 


the tube should be carefully wedged about 
two-thirds of the way down the anode arm. 

You may test for chlorine by causing this 
gas to bleach out a strip of colored cloth 
in a length of tubing placed above the anode 
leg of the U-tube and connected to it by a 
small glass tube. The top stopper in the 
upper tubing should have a small hole in 
it to let the chlorine pass out slowly. You 
may obtain a more positive bleaching action 
by dyeing a piece of cloth with ink and using 
it while still moist. A few drops of phenol- 
phthalein solution added to the electrolyte in 
the cathode arm of the tube will give you a 
test for sodium hydroxide. A strong pink 


Electrochemical changes may occur, as at the left, without any external_current. In this pa 
nging them into copper metal. 
ight, a salt solution yields chlori 
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¢ solution. 


coloration will indicate that sodium hy- 
droxide has been produced. 

By putting a solution of potassium iodide 
in the U-tube instead of the salt water you 
will get a reaction that is plainly visible. 
‘As soon as the electrodes are connected to 
the battery, negative iodide ions are at- 
tracted to the positive electrode. When they 
reach this, they are neutralized, giving up 
their negative charge and becoming com- 
mon atoms of iodine. You will recognize 
this iodine as it streams down. 

Using the same apparatus you can also 
grow a pretty “tree” of tin within a few 
minutes. This time use a solution of tin 
chloride (stannous chloride). You can make 
this by dissolving about \4 oz. of the chemi- 
cal in 4 oz. of water, then adding just 
enough hydrochloric acid to cause the solu- 
tion to become clear. Use a bare copper 
wire for the cathode instead of carbon. 

‘As soon as the battery is connected, tin 
crystals will begin to form on the copper 
wire. A tree several inches long should form 
while you watch. 

Plating metals by electricity is one of the 
most important and familiar branches of 
electrolysis. The electrochemical activity 
in this case is the same as in the previous 
examples, Electrodes are placed in a solu- 
tion of a salt of the metal to be plated and 
a current is applied. Positive ions of metal 
are drawn to the cathode and are there de- 
posited as atoms of the metal. 

Because the anode generally is made of 
the metal that is being plated, it is com- 
monly believed that by some means the 
electric current takes metal from this anode 
plate and directly carries it over to the 
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cathode. That this is not true can easily be 
proved with an electroplating experiment. 

Make a plating bath by dissolving about 1 
oz. of copper sulphate in 4 o: 
adding carefully about 


of water and 
¥% oz. of concen- 
trated sulphuric acid. For electrodes again 
use two carbons from old flashlight cells. 
By clamping these, as shown below, be- 
tween two small sticks with the help of 
rubber bands, you can regulate the flow of 
current by altering their spacing. 

‘This time two dry cells connected in series 
should provide about the right amount of 
current. If the current is too great, the 
coating of metal is likely to be coarse, and it 
will not adhere as it should. 

Copper soon starts to deposit on the 
cathode when current is applied. Since the 
anode is carbon, the copper could come from 
nowhere except the solution. Within 10 or 
15 minutes the coating on the cathode 
should be heavy enough to take a polish. 

If you want to prove to yourself more 
definitely the action of the current, reverse 
the connections to the batteries, the positive 
lead this time going to the electrode that 
has the coating of copper. In about the 

ame time that it took to plate the original 
cathode, the new cathode will become plated. 
The old cathode will lose all its copper. 

But this does not mean that any of the 
metal will have been transferred directly to 
the new cathode. Instead, it will have gone 
into solution to help replenish the ions 
changed into metal at the cathode. This 
is exactly what happens in electroplating 
when the anode is made of the metal that 
is being plated. The anode gradually dis- 
solves to help keep the electrolyte up to par. 


In electroplating, positive metallic ions 
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Pretty crystals of tin form on the cathod: 

shope of a glittering tree when current is passed 
through a solution of tin chloride to which just a 
little hydrochloric acid has been added. For this 
experiment, use a bare copper wire as the cathod 
The anode is o carbon from an old flashlight cell. 
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THE HOME 
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When burners aren't level, an oil cook stove will 
not work well. Adjustable feet can be made for 
each corner from a carriage bolt and angle iron. 
Drill and tap the angle iron for the bolt or use 
‘2 nut under it as well as on top. In the latter 


cate, hold the belt steady with a screwdriver and 
‘adjust the lower nut. The top nut is for locking. 
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Two Hints That Will Help Keep 
a Flag Proudly Flying 


Ou Gory always should be flown in a 
way that it will present the best possible ap- 
pearance. Two ideas that will help achieve 
that end are illustrated at the left. 

‘Observing that the wind frequently whips 
a flag at half mast with enough force to 
break the halyard, John E. Glover, Jr., de- 
signed a brass-ring support to keep it firmly 
against the pole. Battens tacked to the pole 
keep the paint and wood from being scarred 
by the rings. Between the rings is a rod 
long enough to equal the width of the flag, 
and snap fasteners on the halyard hook 
through the rings and the eyes in the corner 
of the flag. This system also will improve 
the appearance of a flag when it is flown at 
full mast. 

When a flagpole is to be erected, Harold 
R. Terpeny suggests bolting it to a deadman 
firmly anchored in concrete, as shown in the 
inset drawing, instead of merely setting the 
pole in a hole. The deadman usually is a 
piece of locust about 12” by 12” extending 
underground 5’ or 6’ and projecting slightly 
less above. In setting the deadman, be care- 
ful to get it plumb. Two sometimes are 
used, but one should be sufficient to support 
the ordinary pole. 


Rubber Vacuum Cup Keeps End of Long Chalk Line in Place 


WHILE I was laying off chalk lines on steel 
plates, the thought occurred to me that a 
rubber vacuum cup on one end of the cord 
would be a big help. As shown here, the 
idea was a success. The cup supports as 
much as 25’ of line.—JOE B. HICKS. 


BY REVERSING the action of a mercury 
thermostat and hooking it up with a trans- 
former and doorbell, I now receive warning 
when it's time to close the furnace draft to 
keep the house from getting too warm. The 
system was rigged up after an old blower 
was removed, leaving the thermostat with 
nothing to do. 

Ordinarily, the thermostat closed a circuit 
when the temperature in the furnace steam 
delivery or leader pipe fell below the point 
at which it was set. But when the mercury 
tube was detached and turned end for end, 
shifting the mercury contacts to the opposite 
side, the action was reversed; that is, a rise 
in temperature, rather than a fall, is required 
to cause the thermostat to close the circuit 
in which it is placed —W. C. Invi. 
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MARBLE DODGING RACE 
CALLS FOR A QUICK EYE 


By Myron Fl 


RDINARILY the first contestant across 
the finish line wins a race. In this mar- 
ble game, however, that rule has been thrown 
into the discard, and the first marble to 
finish wins absolutely nothing. Moreover, by 
the rules of the game, the lone marble bars 
all the others from further competition. 

‘Ten marbles are used. The object is to get 
as many as possible in the high-point stalls 
before one sneaks through to the finish. The 
game is played by placing all the marbles in 
the section marked “start.” The contestant 
then grabs the track by the handles, raises 
it slightly, and turns it back and forth on 
the rocker to get the marbles to roll through 
the narrow openings into spaces with pro- 
gressively higher point value. Everyone 
naturally wants to guide as many marbles 
as possible into the 100-point stall. But 
that’s a risky business, for just ahead lies 
the finish line. One slight error in judgment, 
and a marble may slip through. 

When this happens the contestant, must 
return the track to a stationary position 
immediately and tally his score. This is 
done by adding the numbers indicated by 
the marbles in the various sections, each 
marble being worth the number of points 
designated for that space. Each player com- 
pletes a race in the same way. The player 
having the highest score wins. 
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Control Wins in Tantali 


BOWLERS will have to employ all their skill 

to win a point in the game illustrated here. It 
("stock is played by standing about 8’ away and throw- 
ing the ball so that it rolls up the inclined 
board from the floor. A point is won by drop- 
ping the ball through the slot at the top of the 
board. 

Since the slot is only 4" wider 
than the diameter of the ball, a 
toss with exactly the right force 
is required to score. Throw the 
ball too hard—and it bounces 
from the back board. Throw it 
too gently—and it will not roll 
a up the incline. Aiming toward the 
Ya"mxwooo center, where the gap is wider, 


gives one a better chance. 
By our rules, each player takes 
a turn, but anyone who scores 

RuBseR 


may continue until he misses. 
First to score 15 points wins the 
game.—GUTHRIE B. STONE. 
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"WIDER THAN BALL 
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UP AND AT HIM. The eager pencil jumps 
out of your hand as you present it to an 
unsuspecting friend. It doesn’t really do 80 
of its own accord, though. A rubber band 
looped inconspicuously around your second 
finger and under the end of the pencil, pops 
it out when you unclench your fist. Push 
the pencil deep into your fist to stretch the 
rubber for the needed tension, and be careful 
not to point the pencil at anyone. 


A “MAGNETIC” KNIFE sticks to your 
palms as you show the backs of your inter- 
laced fingers to your audience, At first you 
keep your thumbs out of sight, whereupon 
your loudest critics claim these are support- 
ing the knife. Bringing up the thumbs, as 


TWO ON A MATCH is no stunt, but simul- 
taneously lighting two cigarettes 5’ apart 
with one paper match takes some know- 
how. Secretly split the end first. Strike the 
match, let it burn a moment, and pull the 
split end apart to make two burning 
matches. Then light the two cigarettes. 


HYPNOTIZING A BALL will enable you to 
move it through space, make it stop, retreat, 
and return again. If will power alone isn't 
strong enough to make a table-tennis ball 
behave, loop a track of black thread over 
one finger of each hand. Remember, hypno- 
tism of this sort needs a dark background. 


shown at the right below, you confound 
these hasty guessers. Your right middle 
finger actually supports the knife as at the 
left below; it isn't missed if you interlace 
the other seven properly. Finally, drop the 
knife and show that your hands are empty. 


Double-Boiler Glue Pot Built 
from a Pair of Tin Cans 


NEEDING a quantity of hot animal glue, 
I made a double-boiler type of glue pot from 
two cans of different sizes. Hot water in 
the outer can keeps the glue hot sufficiently 
long so that a gluing job can be done almost 
anywhere in the shop or home. 

A 1-1b. coffee can was used outside, and a 
small soup can was soldered to a hole cut 
in the cover of the first. A small hole 
punched in the cover permits escape of 
steam generated when the water bath sur- 
rounding the small can is heated. Ears 
made by cutting a BX-cable clip in half 
were soldered to the sides of the coffee can 
and a bail was added.—Josern F. BAZATA. 


Router Improvised from Drill 
Leaves a Smooth Surface 


WHEN you need a 
router bit'in a hurry, 
you can press an old 
drill into service with 
good results. First, 
grind the tip to an ordi- 
nary router shape. 
‘Then, and this is the 
secret of a smooth sur- 
face, put it in the drill 
press, exert light pres- 
sure, and work it at 
medium speed over a 
sharpening stone until 
a very small flat is pro- 
duced on the lips. In 
use, chuck the router 
as short as possible to 
lessen side spring. Al- 
though intended pri- 
marily for wood, such a 
router works equally 
well on plastic for shai- 
low cuts.—H. R. P. 
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Belling the Cat Takes New Turn 


‘UNLESS you can teach your cat new tricks, 
this idea is likely to prove a dud. It was a 
success, however, in the case of August J. 
Goran, of Williamsville, N. Y. His cat swats 
the bell as a signal that it's tired of wander- 
ing and wants to enter the house. Then it 
waits for someone to come to the door. 


TYPES OF BLADES ~ 
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Spring Steel Used for Scrapers 


‘WoopwoRKERS who need scraper blades of 
various shapes for use on carvings and other 
intricate work may make their own from 
scraps of spring steel. After grinding the 
steel to the desired shape, sharpen it to a 
razor edge on a fine stone, being careful to 
keep the bevel on one side only. Then grasp 
the scraper blade firmly and force the cut- 
ting edge against a piece of hard steel in 
such a way that the edge is curled away 
from the bevel of the blade.—G. S, GADDA. 
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Auto Trailer Carries 


Heaviest Load in Full 
Safety at High Speed 


TURDILY built, this auto 

trailer tracks smoothly with 
heavy loads even at speeds in 
excess of 60 m.p.h., stability 
being assured in large measure 
by the method of wheel and 
spring mounting that was em- 
ployed. 

The frame consists mostly of 
angle iron. Two 1" by 2" chan- 
nels welded together provided 
the 2" by 2” tongue. Tongue 
braces cross under the front cor- 
ners of the frame, to which they 
are welded, and project beyond 
the wheels, forming shielding 
bumpers. Triangular braces stif- 
fen the sides. 

Spindles were welded to offset 
plates, as shown in the drawing, 
dropping the axle well below 
center. No shackles were em- 
ployed in mounting the springs, 
the forward eyes being bolted 
directly to their hangers and the 
rear ends entering above the 
bolts, where, heavily greased, 
they slide against the hangers 
as the springs flex. In the origi- 


nal, the springs were bolted to a plate weld- 
ed to the axle, but U-bolts around the axle 
might be employed instead. 

The box body is 22” by 4814" by 96", the 


Quickly hitched to o car, this homebuilt trailer can be used for 
many houling jobs. Hangers welded to the frame hold the springs. 


wood members being attached to the metal 
frame with carriage bolts and lag screws. 
‘Through bolts across the ends give greater 
rigidity to the body.—E. M. L. 


yoneue 
Mrwo-'=2 CHANNELS) 


Hiren 


Wai ance 
Bed ance 


206 


POPULAR SCIENCE 


Doom on the Wing 


‘Continued from 


ge 88, 


cently that’ when we can increase the 
thrust of such missiles, we literally can 
get “out of this world” into space be- 
yond the pull of the earth's gravity. This 
would be an epochal scientific achievement. 

Countermeasures against these high- 
ing missiles and air-launched types that op. 
erate closer to the earth’s surface are being 
studied with the same urgency that we are 
applying to our advanced pilotless aircraft, 
rockets, and bombs. New paint and camou- 
flage techniques will be used to foil the 
light-sensitive missiles; the defenders may 
have to use these new finishes on even 
their own guided missiles. Radar .counter- 
measures, such as the “electronic razz- 
berry” or window dispensing, will be ap- 
plied against the “Bats,” RHBs and SRB 
missiles. A super-degaussing device may be 
used as a defense against the magnetism 
seeker, and various lighting tricks will be 
played on the launchers of light seekers. 
“Hot” countermissiles may be launched to 
decoy away and destroy heat seekers. 

‘The offensive group will, of course, seek 
to counter the countermeasures—all of 
which may result in a War of the Worlds 
which seems utterly fantastic. Shortly be- 
fore his resignation as chief of the AAF, 
General H. H. Arnold stated: “If defens: 
which can cope even with such a 3,000- 
mile-per-hour projectile (as our V-2) are 
developed, we must be ready to launch such 
projectiles near the target to give them a 
shorter time of flight and make them harder 
to destroy. We must be ready to launch 
them from unexpected directions. This can 
be done by true space ships, capable of op- 
erating outside the earth's atmosphere. The 
design of such a ship is all but practicable 
today; research will unquestionably bring it 
into being within the foreseeable future.” 

But who is going to accomplish this re- 
search? Even the Buck Rogers boys a1 
having their little “jurisdictional disputes. 
The air and ordnance branches of the Army 
and Navy are both involved in missile mak- 
ing. Problems of procurement and produc- 
tion supervision also have been encountered. 
Weapons which are self-propelled or 
launched from the air or have aerodynamic 
characteristics are being put under the cog- 
nizance of the AAF and BuAer, while those 
which are fired from the ground or depend 
on charge propulsion are being turned over 
to Army Ordnance and BuOrd. More clearly 
defined policy will probably result from the 
creation of the new Joint Guided Missile 
Committee. 
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Angles on Clamp Line Up Corners 


Two short lengths of 
1” angle iron brazed to 
a C-clamp, as shown at 
left, provide a means for 
clamping right-angle 
joints. Mitered wood cor- 
ners can thus be clamped 
for gluing, butt joints 
can be held in alignment 
for nailing, and metal 
corners can be supported 
for riveting or welding. 
Take care in brazing not 
to let molten metal get in 
the ball socket and de- 
stroy the free action of 
the moving jaw.—G. 8. 


Tool Bores Cored Hole to Size 


Sop owners doing production work will 
find the tool shown above very useful for 
precision boring of cored holes in castings. 
The body may be made of cold-rolled steel 
and casehardened. An expansion slot and 
a screw permit adjustment for wear and 
sharpening of the carbide tip, which is 
brazed on in the usual way. The shank is 
turned to fit into the tailstock ram, turret 
head, or other tool-holding device —U, G. D. 


“Looking for me, Pop?” 


A Nut in the Model Garage 


(Continued from page 144) 


ly and so cause weaving and other varieties 
of shimmy. Only new front-wheel bearings 
will cure the trouble. Now let's try to find 
out what's causing the squeaks and groans.” 

He got an oil gun and thoroughly sprayed 
all the little pieces of leather fixed between 
the fenders and the body and along the 
frame where the body was fitted on it. Then 
he checked all the spring leaves and the 
action of the shock absorbers. 

‘Everything seems O.K.," he told Stan, 
“but I'd better take a little ride.” 

‘He was back in five minutes. “Still noisy,” 
he said. “Now let's see—" He was inter- 
rupted by a tremendous knocking on the 
office door. “Better let them in.” 

Stan opened the door, and the two cus- 
tomers hurried into the shop, the sandy- 
haired man carrying a box that obviously 
contained clams. 

"Got my car fixed?" he asked. 

Gus told him about the worn front-wheel 
bearings. 

“You'll have to let us have your bus for 
a day if you want us to install new ones,” 
he added. “And so far I haven't been able 
to locate the source of the squeaking you 
complain about.” 

‘The portly man looked pityingly at bis 
companion. “Does he mean that slight noise 
which you so foolishly have allowed to dis- 
turb your tranquility?” he asked. “Why, I 
located the cause of that the other day, but 
I forgot to tell you.” 

He lifted the hood and pointed to the 
lacing near the radiator. “There it is.” 

“By gum, he's right!” Gus exclaimed. 
“The lacing has been worn flat and pushed 
out of position so it doesn't support the 
hood, and that causes the squeaks. It's a 
frequent cause of squeaks, but one that is 
difficult to locate.” 

“T didn’t find it so,” the portly man said 
calmly. “Just a simple process of elimi- 
nation, 

“We'll install a new lacing when you 
bring the car in,” Gus told him. 

‘The sandy-haired man nodded and slipped 
behind the wheel, and his companion got in 
beside him. “Home, Coleman,” he said. 

“Yes, Dunbar—we're late,” the sandy- 
haired man replied. 

‘They drove out of the shop. 

“Say, boss,” Stan asked, “which is the 
crazy one?” 

“Well,” Gus said, “I figured it probably 
was the big one—until he found the cause 
of that squeak after I'd missed it. Now I 
don’t know. Maybe it’s me!” 
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How to Hunt Uranium 


(Continued from page 123) 


mic rays. This would make it necessary to 
correct the “background count.” 

Night prospecting may play an important 
part in the search for uranium. Carnotite 
and pitchblende do not respond to ultravio- 
let light, but many other uranium materials 
do; they glow in beautiful fluorescent colors. 
A sizable deposit of uranium starts the 
Geiger counter clicking frantically, but if 
this occurred in a mine, it would be impos- 
sible to tell whether the rays were coming 
from above, below, or to the side. In this 
case the ultraviolet lamp should be flashed 
across the rock face. It may outline the 
minerals in their characteristic yellow or 
greenish glow. At night, this method may 
also be used in open country. In the daytime, 
samples may be placed inside a viewing box 
and studied nearly as effectively through 
an inspection hood. 

Many substances besides minerals glow 
under ultraviolet light. Scorpions, horned 
toads, lizards, and snakes fluoresce gold or 
cream. Fossil teeth, bones, and shells are 
likely to glow, as well as petrified wood. 
Watch these closely, for carnotite and oth- 
er radioactive substances sometimes are 
carried in solution, eventually landing in 
sandstone or other porous substances. Pet- 
rified logs heavily impregnated with car- 
notite have been discovered, In Colorado, 
two such logs yiélded 100 tons of ore con- 
taining nearly two grams of radium, plus 
enough uranium and vanadium to pay the 
lucky discoverer nearly $250,000. 

‘These substances may glow by their own 
natural luminescence. Fossilized deer's ant- 
lers, glowing weirdly in the darkness, led 
one prospector to a deposit of carnotite, 
while rat's teeth and moose jawbones, min- 
eralized with radioactive salts, have told 
their own story of riches. 

A specimen of radioactive mineral, placed 
on a strip of film, will often make a self- 
portrait, the masses of radioactive elements 
standing out in the picture from the inert 
rock surrounding them, If a key or coin is 
placed between the rock and the film, and a 
long exposure made, a shadow picture re- 
sembling an X ray may be discovered when 
the film is developed. 

Chemical analysis for uranium is tedious, 
but modern prospectors generally have spec- 
trographic assays made, which cost about $6 
each. Since such a test reveals not only 
uranium but any other minerals present, 
the possibility of unsuspected riches has 
made the method not only popular but in 
many cases mighty profitable. 
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When you install new piston 
rings, it will pay you to get 
Hastings rings. They stop oil- 
pumping, check cylinder wear, 
restore engine performance. 


Ask your motor specialist. 


HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 


Hastings Ltd., Toronto 


| HASTINGS sreei T 
PISTON RINGS 


TOUGH ox on-romrime GENTLE ox crunoce mans, 


} 
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KNOW your 


The right file for the j 
is the file whose width, or flat side, 
is equal to a little more than twice 
the depth of the saw tooth. 


Saw pitino is an “art.” And half the art lies 
in the ability to select The right file for the 
job*—plus the resolve to use none but the 
tops in quality. 

‘There are nearly forty shapes and sizes of 
triangular files for sharpening or reshaping 
worn teeth of handsaws and other saws hav- 
ing 60-degree or wider tooth angle. Taper, 
Blunt and Double Ender are the groups of 
shapes—with the first mentioned by far the 
most widely used. They are usually single 
cut, with corners, as well as sides, cut to 
deepen the gullets between the saw teeth. 

Make Nicholson or Black Diamond files 
your choice. They're the products of the 
‘world’s foremost file maker and are sold un- 
der the sweeping manufacturer guarantee of 
Twelve perfect files in every dozen. 

FREE BOOK, “FILE FILOSOPHY."" Contains useful 
information en saw fling, plus 44 additional pages 
fen Kinds, use and eare of files. 


NICHOLSON FILE CO. 19 Acorn St, Providence 1, RL. 


(in Conaita, Port Hope, Ont.) 


NICHOLSON 
FILES zr “SS 
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Dancing, Movies Possible 
In Forthcoming Pullmans 


You'tt be able to dance, or see a movie 
show, or enjoy many an unusual comfort on 
the new railroad cars that are scheduled 
for delivery soon. Designed by Pullman: 
Standard, they have such unfamiliar names 
as “living-room car,” “Junior Club car,” and 
“club-cinema car.” 

‘The living-room car will have deep carpet- 
ing, comfortable lounge chairs that can be 
moved, built-in radios, and full-view win- 
dows, For the children, the Junior Club car 
will provide a slide, marionette show, minia- 
ture piano, writing desks, a blackboard, 
books, and many other playroom facilities. 
The club-cinema car combines a bar lounge, 
which can be converted into a night club 
with space for dancing, and an observation 
lounge that can be turned into a movie 
theater. 

For low-cost, all-coach trains, there will 
be “Day-Nite” cars with seats that provide 
leg rests to give passengers full-length body 
support when they want to sleep. Latest 
developments in sleeping-car design include 
a three-tier sleeper with accommodations 
for 42 passengers, and a “duplex-roomette” 
that will provide private washing facilities 
and a made-up bed for approximately the 
cost of a lower berth. 


Invisible Rays Guard Milk Cans 


A NEW U-shape ultraviolet lamp that in 
one minute kills 96 out of 100 bacteria in 
washed milk cans has been developed by the 
Westinghouse Lamp Division Research 
Laboratories. The 30-inch-long lamp fits 
into any conventional-size dairy utensil, 
spraying invisible ultraviolet rays to all ex- 
posed areas. Operating on standard 110-120- 
volt, alternating-current circuits, it con- 
sumes less electricity than a 25-watt electric 
light bulb. 


Actual Size WP 
Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 
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Heres why most Airlines 
specify Champion Spark Plugs 


= 5 =I, A 
; / 
THEYRE DEPENDABLE: 

Your choice of Champion Spark 
Plugs is made easy and sure if you 
follow the judgment and experience 
of men who know spark plugs best 
—men to whom spark plugs are a 
vital factor in their business. Most 


‘Nee airlines find in Champions those 
indispensable qualities of maximum 
performance and dependability so 
essential to the better performance 
of your car—your own motoring 
satisfaction. Champion Spark Plug 
Company, Toledo 1, Ohio. 


FOLLOW THE EXPERTS . . . "EMAND DEPENDABLE CHAMPIONS For YOUR CAR 


Ingenious New 


Technical Methods 


To Help You with Your Reconversion 


New Comparator Gage Saves Time— 
Gives 6 Inspections in One! 


Even the most inexperienced operator can obtain accurate 
inspection of externally threaded parts, with the Limitrol 
Comparator Gage—in many instances, increasing the rate of 
inspection as much as 400%! The Limitrol, proved in hun- 
dreds of war plants, permits 6 visual checks in one: pitch 
diameter, lead, taper, out-of-roundness, angle, and straight- 
ness. Its use reduces inspection and production costs, cuts 
scrap waste while increasing speeds of operation. If a part 
passes the Limitrol, it will assemble accurately. 


Graduated dials are furnished as standard equipment. These 
dials are graduated in increments which approximate .0005 
inch when the magnification is 250 to 1, and serve as a 
guide in determining just how far over or under the limits 
the part might be. 


Another “help on the job” is chewing gum. Chewing seems 
to make work go easier, time go faster. Good chewing gum is 
available, but there's still a shortage. That’s why we at 
Wrigley wish we could make Wrigley's Spearmint now, to 
help increase the available supply. You may be sure we will, 
just as soon as sugar restrictions are lifted. Meanwhile, chew 
any good available brand, because it’s the chewing that 
really does you good. 


You can get complete information from 
N. A. Woodworth Co., Sales Division, 1300 E, Nine Mile Road 
Detroit 20, Michigan 


AAS 
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ee ee 
WORKSHOP in the 


One never knows, in this great mecha- 
nized nation of ours, where you'll find 
men who love to work with tools. 

Who would imagine, for example, 
that Basil Ruysdale, famous opera star 
and Lucky Strike announcer had a shop 
like this! Yet here he is, happily at 
work in his New York skyscraper 
home with the Atlas tools he has used 
to make important contributions to 
the science of electronics. 

Any man is fortunate who has such 
a fascinating and practical hobby. 
Atlas tools, with their engineered pre- 


Gila. 4TOOL TEAM 


ane 
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SKY 


cision and rugged construction, will 
help you make the most of your me- 
chanical skill and ability. 

Atlas’ industrial reconversion orders 
are rapidly being filled. Ask your dis- 
tributor to let you know when you can 
see and operate Atlas tools in his show- 


SEND FOR FREE CATALOG 
You can begin making your shop 
equipment plans now with this 
G4-page profusely illustrated cat- 
alog. Send for your copy today. 
Atlas Press Company, 255 North 
Pitcher St, Kalamazoo 13D, Mich. 


ee *- 
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that Professional 


for FINISH... 


ce PLASTIC WOOD 


in your HOME WORKSHOP/ 


© PLASTIC WOOD is the most versa- 
tile material for the wood working 
hobbyist ...Not only can you do many 
things with PLASTIC WOOD, such os 
special moldings, decorative effects 
in relief, and strengthened joints, but 
you can cover any mistakes or fill 
in knot holes for a perfect surface. 


PLASTIC WOOD con be carved, 
sanded, planed, sawed, drilled, or 
. and it won't split, crack 


PLASTIC WOOD is an all purpose material 
for any wood working shop. Sold in cans or 
tubes in all hardware, paint, and 10¢ stores. 


Did you ever use PLASTIC 
WOOD for dowel pins ¥ 
ae 


PLASTIC 


a cenutose rine rier 
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Dearne 
FACING 


Dowels on Bolts Clamp Violin 


STANDARD 44” carriage bolts and wing 


nuts used with hardwood-dowel jaws drilled 
for a sliding ft make clamps for holding 
violin bellies and backs in place. A leather 
facing glued to each jaw will prevent mar- 
ring of the varnish.—RICHARD P. MILBURN. 


Shoe Rack Inside Closet Door Has 
Drawer for Shine Kit 


‘MATERIALS for keeping your shoes shined 
will be near the shoes in the drawer of this 
closet-door rack. The top of the piece slants 
down toward the front, and a wood strip 
near the back holds the heels of the shoes. 
Screw the piece to the inside of the door 
through the frame support at the back be- 
fore nailing on the top. Drawer pulls may 
be turned or purchased ready-made. 
to match the door—E. W. 


“T-i-m—b-e-r-r-rlll" 
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Burring Cutting 
Burnishing Rasping 
Inlaying Brushing 
Cleaning Touching Up 
Polishing Mortising 
Routing 


++sand many other machine and hobby uses 


wateh ‘ 
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It’s hand-sized—handles as easily 
a a fountain pen! 


Gets into small places—does tine 
detail work 


Works on metal, glass, wood or 
plastic 


Acts as both a repair and a hobby 


for new and unusual contributions te better living 
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Planes That Made History! 


cross the Eaglit 
the famous B-29, 


‘Channel; 


Baltimore Hobbycrafter Builds Scale Models of 
Famous Planes—With X-acto Knives 


‘SAYS X-ACTO IS INDISPENSABLE 


Not everybody who likes to build 
scale model planes can be as expert 
at it as Adolph Esbrandt. But you'll 
come a lot closer to it if you use the 
knife the experts choose... a super- 
sharp X-acto! 


“I find X-acto indispensable,” says 
‘Mr. Esbrandt. “With its variety of 
blades and handles, it's the perfect 
tool for every job from tiny braces 
to the big, solid fuselage section.” 


What's Your Hobby? Plane models? 
Whittling? Leather work? Photogra- 
phy? Get yourself an X-acto and 
you'll have a lot more fun. Easy to 
use as a pencil, keen as a surgeon's 
scalpel. It's the hobbycrafter’s favor- 
ite knife for paper, wood or plastics. 


Girls, Too? Sure thing! Plenty of girls 
make plane models....and use X-acto 
Knife kits. Send 10¢ for « copy of 
“How to Build Scale Mode! Planes,” 


KNIVES & TOOLS 


X-acto Knives & Knife Chests From $0¢ to $5.00 
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ONLY X-ACTO KNIVES 
HAVE ALL THESE 
IMPORTANT 
ADVANTAGES 


[RST CHOICE of experts in hobbycraft 
and art fields. Indispensable tool 
for modelmaker’s workshop. 


oqoddadd 


10 BLADE SHAPES, interchangeable. All 
‘of scalpel-sharp surgical steel. A 
blade for every type of cutting job. 


3 MANOLE STYLES, of solid duraluminum 
construction. ‘Designed for safety, 
firm grip, precise control. 


ae 


INGENIOUS COLLET DEVICE locks in blades 
securely, so they can't fold under 
on curves or heavy cuts. 


CHANGE BLADES in about S seconds, A 
twist, a twirl, and there! X-acto’s 
‘always sharp, always ready. 


& 
Xe 


crafter’s Saw, $1.25. 
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When is an Load... You wliart 


Foal 


You can usually ae ct 
more for your dollars in service as 
merchandise when you deal with the man 


who sells brands of KNOWN high quality 


THE ELECTRIC STORAGE BATTERY COMPANY 


Depend on the Exide dealer for good products, good service. 
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KNOCKDOWN 
RIGID 


inkanoe 


The NEW sectional canoe 


Take it along on every trip! Made of lifetime 
plastic, the Linkanoe assembles in less than 10 
minutes, Strong moulded sections clamp rigidly 
together...no tools needed. 

LINKANOE is built by the makers of the famous 
Link Trainer. Designed by sportsmen who fly 
into the North Country, carrying their craft by 
plane. Under rigorous tests, Linkanoe has proved 
sturdy, superbly balanced, easy to handle. Packs 
into two, easy-to-carry bags. Goes in luggage 
compartment of car, by plane or pack horse. 


Always have LINKANOE with You! 

Plan your vacation ai 

easily portable craft. It 

a lot wo y 
and where y 
Write today 
folder and pric 


a want it. 
or illustrated 


DEALE 


considered. 


LINK AVIATION DEVICES, In 
BINGHAMTON, N. Y. 
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Scratch Gauge Made in Few Minutes 


Tuis scratch gauge and edge scriber was 
produced by drilling a 3/16” hole and cutting 
a slot in a hardwood block, and then insert- 
ing the bolt and marking it where it passes 
through the slot. A hole for the wire was 
drilled in the bolt at that point.—W. H. M. 


Square-Cut Nail Serves as Punch 


Wii the end filed 
off perfectly square, a 
wire nail serves as an 
excellent substitute for 
a leather punch. Se- 
lect a nail the size of 
the hole desired and 
drive it through the 
leather into the end 
grain of a block of 
soft wood. The idea 
| also will work on many 
| other materials, including light metals. In 

the latter case, a hardwood block should be 
| used—Frep W. CARTER, 


HAVING a handled 
file that was too long 
for my toolbox, I 
wanted a simple way 
of hanging it from a 
nail. A hook in the 
end would do the trick, 
of course, but would 
also get in the way of 
my hand when I use 
the file. My solution 
of the problem was to 
countersink a small 
screw eye in the end of 
the handle and loop a 
piece of string through 
it, The same idea could 
be used for other 
tools.—R. G. 
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~THE NAME THAT 
SAYS “QUALITY” 


ON 3,000 
TOOL 


To a vast army of skilled mechanics the brief phrase, “It's a 
Snap-on”, sums up all they care to know of tool quality. Better 
tools mean added earning power, and they know that the 


Snap-on name on any tool pays off in speed and accuracy, in 
dependability and durability. Not only are Snap-on tools “the 
choice of better mechanics”, but they are the choice of indus- 
try, widely used in every phase of production, assembly and 
maintenance. Write for catalog of 3,000 Snap-on tools. 


THIS UNIQUE, NATION-WIDE ORGANIZATION 


SERVES TOOL USERS EVERYWHERE 


‘Snap-on's own di 
ji jersonal servi 


factories. The helpfulness and efficiency of this 
jice have won the endorsemen? 
of tool users everywhere, Write today for cata- 
log and address of nearest factory branch. 


SNAP-ON TOOLS CORPORATION 


25-year old st 


8060-8 28th Avenue 


FEBRUARY, 1956 


ting organization provides 
to tool users throughout 
|. Snap-on's branch offices and ware- 
in 38 principal cities cover oll maior in- 
‘areas, From factory branches a force of 


Kenosha, Wisconsin 
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The Camera that went to Harvard 


oe eet 
pave 2 THRE oH eet 
eu 18 1 Negphied Tog etal oF 
1 seen That JOS tare Om 
eo SESE LS eattoe 
eesti 


SATISFACTORY 
u 


; 


TICKED AFTER Chmeruc 
COMPARATIVE TEATS 


"de Ohe MERCURY II 


by Unvensat 


‘SUPER-SPEED! SUPER-PRECISION! ESPECIALLY DESIGNED FOR COLOR! 
The 1/1000 second shutter combined with other advanced 
Universal features makes the Mercury II the camera that 
takes pictures practically by itself. Candid, action, portrait 
or stil life shots are all perfectly captured in a wink of the 
Mercury II eye. Color shots are clear and true right out to 
the edges, sharp in both background and foreground. Film 
economy too—Mercury II gives you 32 negatives on an 18 
B® exposure standard 85 mm. color or black and white film 
cartridge. 


LOOK FOR IT AT YOUR DEALER'S! 


Ubversar [mera [orrorarion 


NEW YorK CHICAGO HoLlYwoop 
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T AGAIN 


AERONCA—America’s Oldest Light-Plane Manufacturer 
Brings You the Only Completely New Personal Plane 


, heard and read a lot about post-war 
planes... many glowing promises that may never 
pass the “blue-print stage.” 

But Aeronca—the first and oldest light-plane manu- 
faccurer in America—is already in production with a 
thrillingly advanced post-war model—The Aeronca 
CHAMPION! Next month — The Aeroncs CHIEF 
(Side-by-Side model) will be off the line. 


New Flying Thrill Awaits You! 

In the new Aeronca CHAMPION, you'll find the kind 
of performance you've dreamed about! The newest in 
aerodynamic design! New gliding, landing and stall 
characteristics! It's the easiest plane you've ever flown 
« with far greater 


instructors everywhere as today’s most important 
contribution to safety. 


interior . .. the extra room and comfort .. . the wide 
safery-swing doors . . . big luggage compartment — 
things you never expected in a low-cost plane. 

‘You get Oleo landing gear as standard equipment. 
Improved brake system and tie-down rings that are 


AERONCA AIRCRAFT CORPORATION, 


FEBRUARY, 1946 


‘Thriling performance. Easi- 
ext fying, easiest - hand 

fmowt comfortable plane 
ftleed in lowest price eld, 


built in. Parts for Champion and Chief will be 80% 
interchangeable — an important economy feature, 
‘Acronca brings you 35 thrilling “standout” features! 
Before you buy any plane be sure to see Aeronca— 
fly it—price it—compare it! See your Aeronca dealer 
for further details. 
Expert Agency Ariquie, Inc 25 Beever Strat, Mew York 4, MY 


vi); 


= WERGNCA 


AMERICA'S NO. 1 PERSONAL PLANE 
MIDDLETOWN, OHIO 
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G-WAY ACCURACY 


CALIPER 

SCRIBER 

HEIGHT GAUGE 
INSIDE MEASURING 


With the MASTER Streamline Steel 

Tape Rule you get FOUR accurate 

measuring instruments in one. The 
flat bottom case with the positive lock, amd 
the six or eight-foot steel rule with mark- 
ings on both sides, makes this precision 
tool the ideal for all-round shop or drafting 
room work, The extra long “claw” on the 
tip anchors the rule when making out-of- 
reach measurements. 


STREAMLINE. Or you can order direct 
from MASTER by using the coupon. 


MASTER, 


WOOD AND TAPE, RULES j 
till Titi RADE ata itilstelanady 


MASTER RULE MFO. CO. INC. 
‘1S E. 124th St, New York $4, N.Y. Dopt. 3.2 

ranch: 7.0. Box 1587, Oakland, Cal. 

Encloved fad $2.65 fer the mew 6 W. "Streamlina” complate with 
spare blade, 


1 
a a ieee, 


eee e ee 
es ce oe ee 


See ee ee ee 
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Jig Holds Shiplap for Nailing 


A JIG for holding one end of shiplap 
while you nail the other can be made by 
driving a 4” spike through a two-by-four 
block and bending it to form a hook. Hang 
the jig over the last siding on the wall, 
and then take the next shiplap at the center 
and slide it between the jig and the studs. 
Nail down the far end and remove the jig by 
giving it a quarter turn.—R. H. Lub. 


Filing Kink for Machine Screws 


HEADS of machine 
screws may be filed 
without damage to the 
threads if two nuts are 
locked together on the 
threaded part and held 
in a vise. The jaws 
will then clamp the 
locked nuts instead of 
exerting pressure on 
the threads and mar- 
ring them.—W. M. 


Strap Hinge Cuts Shingle Nails 


WHEN shingle nails interfere with the in- 
sertion of a new valley under the edge of 
roofing, they can be cut off with a long, 
sharpened strap hinge. A notch cut in the 
side of the hinge and then ground to an 
edge, as indicated in the drawing below, will 
catch nails that are missed when the hinge 
is driven in.—FRANCIS MANLEY. 


USING SHINGLE-NAIL CUTTER 


NAIL BEING 
cur 
SHINGLES. 


CUTTING 
NOTCH 
IN USE 
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look? SWARE.. 


_fee ARP... 


BE 1) @ 


_-D C,HARP..... 


ae With the SHARPEST, ous ever honed! 
You look SHARP, because you get the 
best-looking shaves any man ever had! 


ou feel SHAPP yecause Gillette Blue 
, Blades give you the quickest,most re- 
) freshing shaves of your life! 


GILLETTE'S CAVALCADE OF SPORTS baeapiiody the major boxing 
event of the week every Fiday night over American Broadcasting Company 
stations at 10 oclock EST. 
Gillette Safety Razor Company, Boston 6, Mass. 
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4appy rouri™ 


‘The new Harley-Davidsons are rolling off 
the production line — ready to thrill more 
and more riders who want the power, rugged 
dependability and proved performance of 
"The World’s Champion Motorcycles.” Get 
set for fullest enjoyment of glorious, fun- 


HARLEY-DAVIDSON MOTOR COMPANY, 


filled ‘with motorcycle action picrares 


Name ne ae 


HARLEY-DAVIDSON 


Please send at once free copy of 24-page “Enths 
Som 


en 


packed days ahead — as you ride your own 
Harley-Davidson on pleasure-filled tours and 
exciting endurance runs, or take in race 
meets, hillclimbs and other motorcycling 
good times. Get your order in early — see 
your Harley-Davidson dealer NOW! 
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Nothing could be fner for youngsters, 
(or for any grownup who special 
prizes lightogss. sod handines), than 

Soe of Evinrude’ light’ models 
Sanger", “Sportsman 


FEBRUARY, 1956 


Your first spin with a 1946 Evinrude will tell you that nothing 
could be finer ... and you'll find it true of any motor you select 
from Evinrude’s complete range of models. You can enjoy all 
of Evinrude’s priceless performance features in a motor that 
exactly suits your requirements — in type, weight, power. 
Every model, from the lightest to the swiftest, offers the start- 
ing sureness, operating ease and rugged stamina which Evin- 
rude has developed through 36 years of building fine outboards. 
There's matchless know how in every one! See your Evinrude 
dealer, and write for catalog of the complete Evinrude line. 
EVINRUDE MOTORS, 5168 N. 27th St., Milwaukee 9, Wis. 


smart, powerful Evinrude “Zephy 
or "Lighour” Choth four tyhanders and “seth ar 


Kothieg cool forthe skipper who wants thrilling 
than an Evinrude high-powered model — th 
Timed “Speeditwin”. the “Speedilour” and the Big Four’, 


OUTBOARD MOTORS 
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| Anco RAIN-MASTER 


"Dead- Locker” 


BLADE SNAPS ON= 
STAYS PUT< 


CAN'T FALL OFF 
CAN'T BLOW OFF 


invention—by ANCO—Airst 
for military aircratt—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 
He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 

You can’t shoot him for that! 


PATENTS: 
\AKE JO 


After all, it's your car to protect. So 
‘you remind bim.GetRAIN-MASTERS 
..patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


‘Ask for RAIN-MASTER Windshield Wiper 
‘Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 


Established 1918 


GARY, INDIANA 


FOO IO Ik 
Great Moments of 


THE WAR! 5, cnx 


photography at w: 

Dealer for a FR OF 

handling, to Dept. P82, GRAFLEX, Inc, 

Rochester 8, New York (Formerly The Folmer 
). 


mx GRAFLEX 


gets great picture: 


FOI OK tk 


LIVE STEA 


CASTINGS ARE 
AVAILABLE! 


Write YANKEE SHOP—Machinists 
90 High Stree! Danvers. Mass. 


The STANLEY TOOL GUIDE 


LGE Becce Tiew Briain, Connects. 


AUTOMATIC GRIP 
SCREWDRIVERS 


MORE WORK 
IN LESS 2 


urson 
BROS, INC. 


TIME! 


Hold-E-Zees do the job better, faster. They excel 
wherever screwdrivers are used. Gripper instantly 
released by spring action, sliding up out of way 
when not in use. All materials highest quality. 


AT LEADING DEALERS EVERYWHERE 
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BARGAINS in WAR SURPLUS LENSES & PRISMS 


NOW! MAKE YOUR OWN BINOCULARS! 


Complete Set of LENSES and PRISMS from 
Navy's 7x 50 Mode! 


Save Up To $150.00! 


Here's an unusual opportunity to secure a fine set of Binoculars 

ata tremendous saving of money. Bulld them yourself 
‘with all'of the'very same optics {0 metal parts) contained in 
the Navy's 7 Power Glasses... the Binocul 


Binocular) you may do.s0, choosing 
optics required for the Bi ‘rhe full Binocular set 
es, the Tollowing:—2 Cemented Achromatic Bye Piece 

7.3 mins. dlat.: 8 Bye Feld Lenses, 4 Porra Prat 


tock = 
Steck = Bioa-w Seconds for Monocular 


REMARKABLE VALUE! 


$141.01 WORTH OF PERFECT LENSES 
FOR ONLY $10.00 


stem from Artillery Scope (5X) 
(Gwnivenlection coated, absolutely ‘Porfoet. 
trom T14"inches to 2 175 inches, 

as of other uses. 


Complete 8) 


OPTICS FROM 4.POWER PANORAS 
font "condition: fs of Objective Prism. Dove Prism. 


4 Power Telescope... .......$1.25 Postpaid 

Stock # 5004-M Small 2 Power Pocket Scope . $1.00 Pestoald 

ISM TELESCOPES—Uses Prism Instead of Lenses to Erect 
Have wide feld of view. 

Stock # S010-M 6 Power Telescope. ......$3-00 Postpaid 

Steck # S012. 20 Power Telescope. |... .$7.28 Pestpeld 


All tems Finely Ground and Polished but Edges Slightly Chipped 
or Other Slight Imperfections which We Gusrantes W' 
Interfere with Their Use. 


Not 
‘Come Neatly Packed and Marked, 


YOU CAN EASILY MAKE 


Telescopes, Magnifiers Photographic Gadgets and Hundreds of 
Experiments with these Low Cost Lenses. 
‘To translate millimeter measurements; 25.4 mm. equals one inch. 


SPECIALS IN LENS SETS 


Big 10 Page Project and idea Booklet with all sets, 


Set 5 1-N “Our Advertising Special” 15 Lonses for $1.60 
Postpaid. For making your own powerful telescopes, 1Ow po 
ilcroscope, strong magnifiers, drawing projector, photo 
felephoto lens, dummy foct 

Stereoscopic viewer, ground 
For ‘experimental opfice, por 
copying. ultra close-up ‘shots 
NEW 50-PAGE IDEA BOOK, "ED EDGE LENSES” 
Contains wide variety of projects and fully covers the fascinat- 
Ing Uses of all Lenses in sets listed above—only $1.00 postpaid, 
TELESCOPE EYE PIECE SET—Consists of perfect Eye Lens Set 
from ‘a Govt, Teieacope. Diam. 1 inch, Yocal Length i. inch, 
Stocks G144-N- SOS $1.00 Postpaid 
‘SPECTROSCOPE SETS ‘contain all Lenses ant 
Prisms you need to make a Spectroscope plus FREE 15-pai 
Instruction Booklet, 

Stock  1500-N Hand Type Spectroscope. . .. . $2.48 Postpaid 
‘Stock = 1801-N Laboratory Type Spectroscops $8.80 Pestpald 


front of camera jens to take pictures to 

Polnting eamera straight ahead. Also uted 

in’ front of camera’ leas to ‘reverse image in direct positive 
Prisms will make an erecting system { 
307 peer 


‘nim, diam., 110 mm, FL. 
reducing ‘Lens, or trick 


cesses +1 $1.00 Postpaid 


MICROSCOPE SETS 

Senne of sam rec ren fo, cones ot 
ing oe, aren, ama ant Sosy Sear 
PR Pace taeda bt t 
ei at eeue 

ra Mion inn cdspng Latte 
isha Sat emeancairdl fi 
Sts Sarcuarencheed Ait 

Bias uae 

12.00 reste 


MISCELLANEOUS ITEMS 


Mem 


Price 
Pentagon Prism. . 

10 Pieces Cireul 
33 ‘nm 

Level Vial 
Six Threaded 


Sheets) ze 71/2" 
2” Diam. Reducing 
Pertect 6 Power 
Erowsling Reticlen 
(Minimum order on above—$i.00)"” 


TANK PERISCOPE 


Complete Set Mounted Components 
trong, originally constructed for U. S, Tank, Corps, 
‘of “ane Seriacope Mirrors. mounted in metal nd 
Blnstc,Perfact condition, Would normally retail at 840 to 880, 
Stock = 700-N. 1252.00 Complete Sat Postpald 


eet 
‘Lens 

lngoites bis 28 ris, 
fam. 20. ram. 


Order by Set or Stock No. ® Satisfaction Guaranteed « © Immediate Delivery 


EDMUND SALVAGE COMPANY-P.0. AUDUBON, NEW JERSEY 


FEBRUARY, 1956 


227 


The Man Who 
Wouldn't Stay Licked 


50 inconspicuous 


and so, Bill. I'm back on top again. Yet, only a 
fea" ago, I thought I was licked because my hearing 

id gone bad. 

It must have been failing for years but I wouldn't 
admit it. Then came the day when I said “no” on a 
big deal when I should have said “yes.” 

After that, I went to an ear specialist, He recom- 
mended a hearing aid. Fortunately, I tried a new 
Zenith. 

So, now I'm sitting pretty, hitting on all eight 
cylinders. Yep, Bill, I can ‘hear again, and the 
world’s my oyster 


If you want to start friends or relatives who are 
hard of hearing back on the road to happiness 
Suggest that they visit a Zenith dispenser and try a 
new Zenith Radionic Hearing Aid. You owe it to 
them. They want to hear you but it's embarrassing 
when you shout. 

Their own ears will decide—no one will ask them 
to buy. And the new Neutral-Color Earphone and 
Cord is so inconspicuous. Remember —Zenith has 
always stood for qualit; 


Choice of Amplifier Colors at no Extra Cost. 
Super-powered Model A-3-A $50 


Model B-3-A (Bone Conduction) $50 
Standard Model A-2-A $40 


‘THE NEW 


RADIONIC 
HEARING 
[BY THE MAKERS OF ZENITH RADIOS 
= PASTE ON PENNY POSTCARD AND MAIL===—=4 
ZENITH RADIO CORPORATION, Dept. PS:2B 0 t 
6001 Dickens Avenue, Chicago 39. Tilinos ' 
Please send. me FREE buuklet about the Zenith | 

' 
i 
1 
1 
t 
1 
‘ 


Radionic Hearing Aid, 
Name 


Address — 


Cire State 
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Staples Used in Framing Pictures 


‘SMALL staples such as those shown in the 
photo above are excellent for use in fram- 
ing pictures. Bend them slightly apart with 
pliers so that the ends can be hammered into 
the frame across the corners in the manner 
indicated, —H. KLEIN. 


Eraser Keeps Cane from Slipping 


| _ THosk accustomed 
to carrying a cane 
| will realize how em- 
| barrassing it some- 
times can be to have 
the cane clatter to 
the floor when it has 
| been hooked over a 
table or desk. This 
| nuisance can be elim- 
inated by gluing a 
pencil eraser in a 
small hole drilled in 
the handle end of the 
cane. I have been 
using the idea for 
quite a long time and 
have found it satis. 
factory.—C. V. G. 


Abrasive Wheel from Basket Bottom 


CENTERED on a polishing-head shaft, the 
bottom of a peach basket provides a base 
for an efficient abrasive wheel. Since the 
washer on the shaft 
is all that is needed 
to hold a sheet of 
sandpaper or emery 
cloth against the 
wheel, the type of 
abrasive can be 
changed as often as 
required. Dime-store 
weather stripping 
on the edge makes a 
good buffer.—A. G. 


‘ortom e20Mm 
PEACH BASKET 
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‘The big 1946 Ford is the 
est ever built. It offers increased 


Colorful fabries are sm 
lored to the broad, dee 
‘There's a choice of engines—b 
with new thrift features. TheV-t, 
stepped up from 90 to 100 
power—the 90 horsepower 
See your Ford dealer now! 


FORD MOTOR COMPANY 


Theres a Sard 


TUNE IN...THE FORD SHOW...CBS,Tuesdays. 10-10:30 P.M.,E.S.1. THE FORD SUNDAY EVENING HOUR... 


FEBRUARY, 1946 


ABC, Sundays. 8-9 P.M.,E.S.T. 
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INS 


ATK 


There's something about the way an 
Atkins "Silver Steel” Circular Saw “sings” 
through a piece of wood that doubles the 
pleasure you get from your workshop! For 
this saw bites into toughest materials, cuts 
smooth and easy, and keeps cutting longer 
with less filing. Naturally, you'll get more 
satisfaction —take more pride—in every 
job you turn out. That goes for every other 
Atkins “Silver Steel” Saw you team up 
with: hand saws, hacksaws, compass saws, 
etc. Check with your Atkins dealer first! 


Send 10c today for Atkins’ helpful 
“How to do it” book. 


AA ec. c. ATKINS AND COMPANY 
428 South Illinois St., Indianapolis 9, Indiana | 


| 
Always Ask for “Stluer Steel” 
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a Smad to bbe a 
SHERRILL 


JRECTOR* 


AUTO_COMPASS 


Finger-Tip Controt 


For Touring or Daily Driving! 


Deluxe-illuminated_and_ standard 
models! Accurate. Durable, Finger- 
tip control. No tools are required, 
Molded plastic construction. tvery 
motorist should have one, Sold at 
Drug, Dept., Hdw., Chain Stores. 
For Boats and Planes » $40.00 


POCKET ADDING MACHINE 


Sturdy steel con 


‘Class pins, club pins, rings and emblems. Finest 
‘quality. Reasonable prices from30c up. Write 
today. Depl.O, Metal Arts Co., Rochester, M.Y. 


‘ and Pengy Pal’ 
Ss) GARDEN TRACTORS 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


seibegt ae ee. wocar 2 
Serie, Wee Badeeted iat 


will plow. ‘cultivate. “Plans for 
Builaing. in few hours, any ‘one of 
above. postpaid for $1-00 (state 


Shich’ wanted) or all for $2.00 
Money ‘Back 
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AVAILABLE «., 


IMMEDIATE DELIVERY! 


Electrie Cookers—2-burner 
695 2 8.95 


Enel 
Send 3e 
t items—Electric Appliances, Cooking Utensils, Hord- 


JOSEPH WINKLER & CO. 
671 N. CLARK ST., Dept. 4, CHICAGO 10, 


Pat. Pend. 


FREE z5,cc' tate Compl 
“luli opeance esciings WRITE FOR CIRCULAR, 


HANLAN CO., 1419.8, West Jefferson, Los Angeles 7, Calif. 
BURNED OUT or OKEN ELECTRIC 
MmOCITE 


teaict ie 


wan SURPLUS BARGAINS 


0 GOVERNMENT ‘umpLus co. 
3S. Strawberry St., Philadelphia 6, | 
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ne 
tmotter how for it 


Built for ¥: 
Regordiess of the type welder you hov 
In mind —porteble,. electric, "gore 


HOBART Exclusive 


REMOTE CONTROL [iS 


4 
Reach Yor Your Scissors! 


HOBART BROTHERS CO., BOX P36, TROY, 


meet the watch that 


runs Bitte) winding! 


Croton Aquamatic ... 
the Waterproof Watch 
that winds itself! 


This wonderful 17-jewel watch seems specially de- 
signed for busy people. You never have to wind a 
Croton Aquamatic. It keeps going just by the natural 
motions of your wrist. Revolutionary? Yes! And prac- 
tical besides! Recently, in a 30-day wearing test, 3 
Aquamatics proved to be 13.5% more accurate than 
the average of 9 other famous hand-wound watches. 


It’s CERTIFIED Waterproof! 


You can leave the Aquamatic on when you wash your hands, 
fen in hot, cold, fresh or salt water. This 
sturdy and dustproof. It res 
doesn’t tarnish and the crystal can’t break. Other features: 
sweep-second hand, radium dial, waterproof strap. The 
ideal mon’s gift for only $49.50! 


WATERPROOF AQUAMATIC 
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Controlled from the driver's seat, this power winch 
has 250° of steel cable and a capacity of 7,500 Ib. 


Accessories Make Light Truck 
Suitable for Many New Uses 


ADAPTED from a four-wheel-drive vehicle 
produced for the Army during the war, a 
new one-ton, 94-hp. Dodge truck was en- 
gineered not only for general hauling but as 
@ source of power for many farm and in- 
dustrial operations. A control lever in the 
cab disengages the front-wheel drive for 
economy on improved highways. 

Auxiliary equipment available with the 
truck includes a dual power take-off mounted 
on the left side of the transmission, a front- 
mounted winch driven by the front shaft of 
the power take-off, a 9” belt pulley driven 
by the rear shaft, a variable-speed governor 
with a wide range of settings, and an ad- 
justable rear-mounted drawbar assembly. 
‘The pulley, which may be driven at a belt 
speed of 3,124’ a minute, is easily detached 
and a protective cover installed when not in 
use. With 9.00 by 16 tires, the truck is de- 
signed for a maximum payload of 3,000 Ib. 


A belt pulley is mounted on the rear of the frame. 
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With ordinary grewe 
+++ you're taking the 
road shocks again alter 


@ few hundred miles 


Marfak stays om the 
job hundreds of mile 
longer —~ means mor 
teleet smooth ridin 


sn, 


ARFAK Chassis Lubr: 
Mirae “cushiony" 
miles. And here's why: 

Marfak is scientifically designed for the job 
— is given special cohesive and adhesive quali- 
ties that resist washout, jar-out and squeeze-out. 
Because it clings to bearing surfaces, it seals 
out dirt and grime. In addition, Marfak 
unusually resistant to heat. 

Yes, it's a grand feeling when your car 
cushioned with Marfak Chassis Lubricant. See 
your Texaco Man and say: “Marfuk, please.” 


ation gives your car 
feeling and for more 


is 


— { 
(pe caer 

‘GASOLINE your car| —L— 
FRECHE = SKC HAVOLNE wo TELCO ANAK » en 
GASOLINE GASOLINE MOTOR OILS LUBRICATION I COMPANY 


Tune in the TEXACO STAR THEATRE with JAMES MELTON Sunday Nights 
FEBRUARY, 1956 


% METROPOLITAN OPERA BROACCASTS Saiusuay Afternoons 
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120 MILES PER GALLON 


Your OWN Business! 


- As little as $100 
Sears You NOW! 


+ No Training Needed | 


Make good money by mak- 


WHIZZER MOTOR SALES CO. 
Dept. B, 3132 E. Washington, Los Angeles 23, California 


Method requires no lens, dask of training! A table-top 
iy ‘$100 St "APEC "equipment puts you in 
ny 


Get Full Information! MAIL COUPON NOW! 
ERI EQUIPMENT CO. 
N. $ 


Please send me your illustrated book and details 
about the APECO Business opportunity. 


NAME 
STREET 


Easy to Plate CHROMIUM UILD IT YOUR 
GOLD, SILVER, NICKEL, COPPER Pfchudiag tobe 
= . « For Pleasure and Profit! 
robe 


[EPAGE'S MODEL AEROPLANE GLUE 
[EPAGE'S Liauip soLvER 
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Big Demand for Wood! Prices Never as High! 
QUICK PROFITS with _ OTTAWA 


Log Saw of 
the Future 
TODAY! 


Speed Up Production! 
‘Thousands NOW making more money with an 
OTTAWA LOG SAW. You can beat the labor 
shortage with this powerful machine, Saws the human 
way, only many times faster, Starts easy inany weather. 


350 Saw Strokes per Minute 
Air cooled motor—a blessing in winter. No shut-downs 
or strikes. Many exclusive OTTAWA features. Unc! 
FELLS TREES ¢ SAWS LOGS | Sam needs you to help reli 
Buzzes Up Poles and Limbs shortage. No priority nei 
OTTAWA. Plan to get yours at once! 


"you nee y. You can turn wood 
fot into cash quickly and profit by presenthighprices. | What Users Say ,M? (iP Ottaws is 0 mighty m 
USE ENGINE FOR BELT JO) ways ready to work in any kind of weather and maken log 
fe the engine vo grind feed, pump water, | sawing a plensure. It is eaay to operate profitably and cco- 
eto. "Pulley furnished. “Edward Androus, California. 
THOUSANDS IN USE EVERYWHERE ig Bein 4 dContainy complet informe 
lon of th ‘other Ottawa Sawa, 


OTTAWA MANUFACTURING COMPANY, 201 PINE STREET, OTTAWA, KANSAS 


No Experience Required ® Light, Clean Work 
Steady, Profitable Income 

Be Your Own Boss 

Work Right In Your Own Home 


Here's the way to make big profits in your own business! 
Clean, easy work that pays all the profits to you. Without 
any experience, you can quickly learn to operate the Ideal Lawn- 
mower Sharpener right in your own home, or as a sideline in your 
shop or garage, Automatic operation assures a perfect job every 
time, Just place mower in sharpener. make a few simpie adjust- 
ments and the machine does the rest! 


‘The Ideal Sharpener takes any make or size hand lawnmower. 
Every community needs this service, Work as long as you like 
. «+ you're the boss, running your own business. Make those 
evenings at home pay cash profits now. Write today for complete 
information, without obligation. 


THE FATE-ROOT-HEATH CO. + 2246 Bell St. Plymouth, Ohio 


SEND FOR THIS FREE BOOK! 


“HOW TO BUILD 
A PROFITABLE BUSINESS 
OF YOUR OWN’ 


RIGHT NOW is 
the right time 


That dripping pipe . . . that crack in the 
furnace . . . those loose door hinges . . . casters 
and handles that fall out . . . all those little 
repair jobs—get after them NOW with 
Smooth-On No. 1 Iron Repair Cement, famous 
ince 1895 for stopping leaks, sealing cracks, 
tightening loose parts. 


Easy to use—no heat required—applied 
like putty. Smooth-On repairs are inexpensive, 
too—cost vastly less than a repair man’s bill 
and are lasting, Get Smooth-On No. 1 in 1%-0z., 
or larger size at your neighborhood hard- 
ware store. If they haven't it, write us. 


FREE 


Clear, simple, practical directions. 170 
diagrams. Pocket’ size. Dozens of short-cut 
repairs, Just send the coupon. 


7 


Get This 40-Page 
Repair Handbook 


———Sign ond Mail NOW-——— 
SMOOTH-ON MFG. Co., Dept. 58, 


‘Doit with 'SMOO H ON 


The Iron Repair Cement of 1000 Uses 
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Smallest Diesel Engine 


‘THE smallest Diesel engine ever built for 
commercial use, and the only stationary 
Diesel that is air-cooled, is being produced 
by the R. H. Sheppard Company, of Han- 
over, Pa. It is 28% inches high, 20% inches 
wide, 22% inches long with the crank re- 
moved, and has a fuel tank that holds 9/10 
of a gallon. 

Its cooling system, a fan-driven stream of 
fresh air directed over cooling fins, is so 
efficient that in spite of the intense heat 


created by the high ratio of compression 
inherent in all Diesels, a person can put his 
hand on the cylinder without discomfort 
while the engine is operating at full load. 

‘The tiny Diesel is a single-cylinder, four- 
cycle engine, developing 3% hp. at 1,800 
r.p.m. It has a three-inch bore and a four- 
inch stroke. Piston speed is 1,200 r.p.m. at 
1,800 r.p.m.; piston displacement is 28 cubic 
inches. The engine can be started by hand 
or by a 12-volt electric starter. It is com- 
plete, including power take-off and clutch, 
and ready to operate when it is shipped from 
the factory. Its builders predict wide use 
of it for powering communication systems, 
auxiliary lighting plants, pumps, and other 
types of power-driven equipment. 


URANIUM, the element that suddenly be- 
came a household word when the first 
atomic bomb was dropped on Japan, is now 
being used in a prosaic process to produce a 
red color in ceramics. 
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Lubricated-for-life 


Other Delta features include: | 


of Pre-loaded Bearings, 


“Happiness Herald” 


Ball Bearings... 


—double-sealed against 
harmful shop dust... 


N YOUR favorite store, Delta- 
Milwaukee Power Tools don't look 
much different {rom most other 

makes of power tools. But 

Delta tools inaction. Actually use 

them. Then you can’ tell there is a 

difference. 

Delta's advanced engineering fea- 
tures make this diflerence. You can't 
always see them with your eyes. For 
they are “hidden values" in. consteuc- 
tion. But che trouble-free performance 
and safety of Delta-Milwaukee Power 
Tools tell you that they're there. 

The accuracy and precision built 
into Delta replace the 

‘d-time hand 


the job, ie takes care of keeping the 
Wwork true and straight... helps you 
Know ‘the thrill of prodacing atetac- 
tive profestional-looking work. 

Tes because quality is so important 
to satisfactory. results that Delta: 
Milwaukee Power Tools are used. by 
Rappy woodworking ‘hobbyiss every- 

“There's a store near you~ pechaps 
right in your own, acighborho 
that carries Delta tools. The people 
there are looking forward t0 giving 
you the, comple Delia story. “Drop 


F 
To-night... 

pick up your pipe 

A load of Christian Peper Pouch 

Mixture will help you forget the 

problems of the day as you settle 
ack and relax with this friendly 

smoke. 

‘There’s down-to-earth satisfaction 

in the honest fragrance, the just- 

right mildness of *Peper’s Pouch,” 


superb blend of fine imported and 
domestic tobaccos. 


POCKET-SIZE PACKAGE 
‘AT TOBACCO COUNTERS 2 5 ¢ 


Ghristign Peper: stLouis 
ine Totaccos- 


Semce 1852 


“JACKPOT” 


Home Model 
COIN MACHINE 
colorful pay- 


Get this ner 
Sgt machine lr your recre 
Stion room! Sogn pays for 


Pare of one quarter auto. 
ate 


2; $49.50 


Well DISTRIBUTING CO 


CHICAGO 11, ILLINOIS 


COLLECT U. S. ARMY 
Shoulder Patches 


Enscinating i 
pl 


syhotrated patch catalorue, Orders from 
SPRINGER‘S 
270 Son Francisco St EL PASO, TEX. 


USE*VOUR’ BENCH SAU 


FOR JOINTING& CUTTING MOULDINGS Pk Se 


F EET URE? Kee 


MAKE A 0000 LIVING B ‘your own 2 
with t ‘Automatic Saw Fler. 
again. All hand sas, 


WATCHES WANTED "25: 


Sl Hinds, even Ingersois Highest prices paid for Jewelry, rings, 
‘ete: Cash mailed promptly. WH 
soa cine 


Te Welland Bide., Dept. PS, St. Louis 1, Mo. 


NEW ‘TINY POCKET SIZE 
| RADIO! 


\ FOLEY MANUFACTUI | 
219-6 Foley Bldg., Minneapolis 13, 
Send Free Plan on Saw Filing busines, no obligation 


Na 
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NEXT TIME SAY 


BRIGHT STA 


and you will get a 
FLASHLIGHT & BATTERIES 
famous since 1909 
for QUALITY, 
STYLE and 
SERVICE 


WORLD LIKE THIS 
Holds Tighter — Cuts Better 
Doubles the Power of Your Grip 


NO OTHER TOOL IN THE | 


THESE 
EXCLUSIVE 


~~ 
| 
S | 


2. Cutting jaws on ouhide of 
hhead, convenient to use. 


3; Compound leverage action more then doubles the power 
‘of your grip. 


bench. Ask your hardware dealer for BERN, 
‘ction pllers..’Send or ltuskroted booklet of meny BERNARD 
ingenious hand tools. 


WM. SCHOLLHORN COMPANY 
"Quality Tools Since 1870" 
7002 Chapel Street, New Haven 9, Conn. 


Ask Directions WITHOUT STOPPING —/ 


‘A lance at your HULL AUTOMOBILE COMPASS 
hon a of travel. Saves time, 


;Siving pleasure Tous 
ed quality, Circular 
cee = 


HULL MFG. CO. | 
P.O. Box 246-£3 Warren, Ohio 
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- QUICK SOLUTIONS 
* to woodworking problems 


Only U OF ‘00 tis eosy-reading 


Gaeenvee Woodworker's Coleuletor with 


compore har ’ 
worping, working ease © 
‘Also—bit sizes for head, body. thread of 
il specifications 


send cou 
alee Tool Co. Rockfor 


etre 


* Makers of ‘high-quality woodworking 
»  tools—auger bits, chisets, gouges, spiral 
‘screwdrivers, and many more. 


GREENLEE TOOL COMPANY, 2127 COLUMBIA ieee 
ROCKFORD « ILLINOIS | 


DD Enclosed is 10¢. Send your “Hondy Calculeter* 
bby return mei 


Outstanding Inventions 
Of 1945's Sparse Crop 


ALTHOUGH only about 500 patents a week 
were issued during 1945, a low average con- 
sistent with the previous war years, some 
outstanding inventions were patented. Here 
are a few of them: 

Antiknock motor fuels, produced through 
the addition of compounds of heavy metals 
other than lead. 

An apparatus employing streams of elec- 
trons or gamma rays to search thick steel 
plates for hidden flaws, 

Electric wires insulated with a coating of 
sodium silicate that are flexible and highly 
resistant to water. 

A war-born high explosive called pento- 
lite, consisting of PETN, mixed with TNT, 
insensitive to shock, but more violent than 
TNT. 

Rubber separated out of macerated native 
goldenrod by adding an alkali salt to the 
flotation medium. 

A new-type motion-picture theater that 
has the screen on the ceiling and reclining 
couch seats. 

A flexible “iron lung" that encloses the 
torso only and enables the patient to change 
position and move more freely. 

With the release of many inventors from 
the armed services and from war industries, 
the number of patents issued on new in- 
ventions is expected to increase sharply in 
the coming months. 

A new and interesting undertaking of the 
Patent Office, which is expected to benefit 
both inventors and manufacturers, is the 
weekly publication in the Official Gazette of 
a register of patents which the owner is will- 
ing to sell or license. It is intended to help 
American businessmen in finding new de- 
vices to make and sell, and many mutually 
profitable bargains between inventors and 
manufacturers already have been struck. 


Comet Finder Du Toit Discovers 
Third One in a Year 


A HITHERTO undiscovered comet of the 
seventh magnitude has been found by D. 
du Toit in the vicinity of the Southern 
Cross. Du Toit, who is a member of the 
Harvard Observatory Staff at Bloemfontein, 
South Africa, is credited with finding two 
faint comets earlier in 1945. The new comet 
is out of reach of telescopes in the United 
States, as it was seen in the constellation of 
‘Triangulum Australe, the southern triangle. 
It was moving eastward at the rate of 30 
minutes a day. 
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FROM % TO 2,200 
HORSEPOWER 


CONTINENTAL 


Adaptability! Another 
wrest Red Seal character. 

— Continental pow- 
ered Flight Deck crash 
cranes that hauled crip- 


For the thrill of @ winter- 
time, this Snow-mobile 
glides swiftly over the 
white horizon, with Red 
Seal powering the air- 
plane propeller at rear. 


which made fly- 
thou- 


the Continental family 
range up to the 1-1430 
aircraft engine of 2,200 
horsepower. 


To the rescu 
Navy Swamp Glider 
Just another call on 
tinental versatility . 


Or if you are looking for @ rugged “workhorse 
engine for po arth 
compressors, cranes, air conditioning or refrig- 
eration units, this 140 H.P. R-600 Red Seal en- 
gine will do your job reliably and economically. 


Continental Motors [orporation 


MUSKEGON, MICHIGAN 
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CRACK FILLER - 


IN EVERY WELL-EQUIPPED HOME WORKSHOP 


Easy, Lasting REPAIRS! 


Cracks, holes, dents in wood, ploster, 
concrete, metal, et. — loose handles, 
rungs, knobs, screws — mistokes in cor- 
pentry, ete. —fix them all with Sevogran 
Crack Filler (hard as stone) or Sevogran 
Wood Putty (easily tooled). st mix 
with water, press into place. Steys put, 
hardens quickly, will not shrink! Con be 
pointed pre-colored. Ideol for models, 
inloys, et. Patented! Big 1-lb. con only 
30c at hardware ond point stores. 


nae 


THE SAVOGRAN CO. 


canonan 


WOOD PUTTY 


The Tool of A E> 


AMAZING LOW COST WAY TO 
PLATE GENUINE SILVER ON 
dels, Projects, Worn FI 


101 USES 


MOMECRAFTERS, Dept. £2 
3 NORTH MICinGAM AYE 
HICAGO 1, ILLINOIS 


HUNTER’S 
COMPASS 
Hunting Case, 
Watch Type, All segs 
Metal, Jeweled 


Engineers All Metal Army 


Type Hand-Sighting 
LEVELS 

$1.50 

PUBLIC SPORT SHOPS 


13 5. 16th St., Philo. 2, Pa. No COD‘s 


OTTAWA TRACTOR SAW 
|_ £ i {ST 


) [Free 
BOOK, 


350 GUTS PER MINUTE 
ing wood. Use Ottawa—fastest cutting. Cuts 


a a, 
ieee easiest way. Fells trees, One man operates. 


‘Passands in aves Built tolust with heavy, au saw blade, Pos 
itive safety clatch control: uses power take-off any tractor. 
OTTAWA MFG. CO., D201 Forest Ave. Ottawa, Kan. 


| FREE!! nosey catatoc 


300 Photos 


\wake model~ 
‘boats, 


‘Sond for yours fodeyi 
| AMERICA’S HOBBY CENTER 
Dept. S26, 156 W. 22 St., N.Y. 11, N.Y. 
. 8 2 fjacxer INSIGNIA 
z "en 
rad 
Grex 
LF UP-TO-DATE ON 
VENEERS 


| LUMBER & SUPPLIES 


fea of full color 
i esitcation chart 
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There is nothing in screw-stem 
Pipes like the VanRoy Ajustomatic! 
With this new kind of pipe the stem 
can't lock at on off-angle—<can't freezo 
out of line... That's becouse the 
patented stem is “float-mounted”. It can 
be turned repeatedly yet stem and bow! 
hold their precision alignment for the life of 
the pipe... Take a turn for the better Ina 
screw-stem—get the VanRoy Ajustomatic pipe 
for permanent smoking contentment. 
VANROY CO. INC., EMPIRE STATE BLDG., NY. 


QUALITY IN PIPES 


JOHNSON 
SEA HORSE Seems 


THERE 15 Rare 
write for a copy of the new Sea- 
Horse Handy Chart, with il 


= Ty) == 
r iM 
a CFreen 
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‘Small Atternate Firing Twin. 2.5 


DIV FRUFII 
EASY WORK 


This Lowther C-Saw has 
been proved in 478 Lumber | 


Now available to you! 


‘That standing timber on your farm 
and on your neighbor's is selling for 
big money today—TURN IT INTO 
CASH—the same way successful 
Lumber Companies do—with the 
Lowther C-Saw. Producing Cord- 
wood has never been so easy as it 
is now—you use your head and let 
the Lowther C-Saw do the work 


J. A, Best of Mountain Grove, Mis- 
souri, says of the Lowther C-Saw: 
“We have cut everything from Blue 
Grass to 30” Oak Trees and still say 
this saw will do more than you 
claim for it.” Write us now! Get full 
information and learn of the many 
farm uses of this amazing new saw. 


8349.50 F.O.B. Factory. 
Start Your Own Business 


‘Today there is a crying demand for 
cut wood. Highest prices are bei 
paid—get into this healthful, pleasant 
‘outdoor work and be your own boss— 
there's big money waiting for you 
when you own a ier CSaw. 


HARRY A. LOWTHER COMPANY 
141 West Jackson Boulevard Chicago 4, Illinois 
O Send Me Circular No. 310 


LAND 


CLEARING 


Camps, in the production of | 
millions of cords of wood! | 


Geologists Had Answers 
To Military Questions 


WHEN Nazi camoufleurs had hidden the 
famous Ploesti oil center in Rumania so 
thoroughly that our bombers couldn't find it, 
American geologists put the finger on that 
primary strategic target by making a new 
kind of map called a terrain diagram. 
From their detailed knowledge of Rumanian 
terrain and of the rock and soil formations 
under its surface, they were able to show 
fliers what the hills and fields surrounding 
Ploesti looked like. Taking their bearings on 
this map, the aerial raiders made a second 
trip—and dropped their calling cards right 
on the tray. 

Geologists were able to help American 
fighters on all fronts during World War II 
by quickly supplying answers to such ques- 
tions as these: Where were the best sites for 
airfields on the Solomon Islands? What 
kind of terrain would ground forces have to 
fight over in Madagascar? What camou- 
flage equipment should be taken to Sicily? 

By telling engineers whether the soil be- 
fore them was soft or rocky, geologists 
made it possible for them to know how many 
bulldozers to take along and how much 
dynamite to carry for blasting. Drainage 
and sources of water were other important 
problems which geological knowledge helped 
the first working crews to solve with a 
minimum of time and effort. 


Brighter, Clearer Images 
Seen in Television Show 


A NeW cathode-ray tube for television 
sets, providing a much brighter and clearer 
image than any prewar model, has been de- 
veloped by engineers of the Radio Corpora- 
tion of America. The tube was recently 
demonstrated at a television show in which 
images in color and apparently in three 
dimensions were also projected on a screen. 

RCA's new cathode-ray tube provides a 
brighter and clearer picture because of a 
microscopically thin screen of aluminum 
that is attached to the phosphorous-treated 
side of the tube. Electrons are shot at this 
aluminum screen with such speed that they 
pass through it and hit the phosphor gran- 
ules, causing the picture to be made at the 
end of the tube. Some of the light generated 
tries to pass back into the tube, but hits the 
aluminum screen and is mirrored out again. 
The aluminum is so close to the phosphor 
that there is no time lapse and none of the 
light is lost. This provides greater clarity 
and brightness in the picture. 
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i ~ee a 


WOOD LATHES 


) 


4 DRILL 
| presses 


* with AMAZING NEW VALUES forYOU 


TABLE SAWS, JIG SAWS, WOOD LATHES, DRILL 
PRESSES, BAND SAWS, BELT and DISC SANDERS, 
JOINTER PLANERS, SHAPERS — all the great 


~ Ry — Power King Tools are back again with scores of new 
No! SP _ improvements to double your workshop fun and 
§ > save you hours of time on your woodworking pro- 
Ve = jects. You'll be surprised at their sensational 

= ie values. They are up-to-the-minute in modern 


design, ruggedly built for smooth and accu- 
rate operation, and priced so reasonably you 
- — can completely equip your shop at an amaz- 

= x 2 ‘ ingly low cost. 


JOINTER iD 
PLANERS a SEND FOR ILLUSTRATED SPECIFICATION SHEETS 


Write today for new descriptive literature 
you moke your power tool shop 
plons. Keep in touch with your Power 
King dealer to see the new tools when 
they orrive. 


POWER KING 
TOOL CORPORATION 


‘235 CLEVELAND STREET WARSAW, IND. 


st / LOOK FOR THIS TRADE MARK 
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OVERALLS 


«+. A Clear Track Favorite 
On Any Job 


@Carhartt Master Cloth overalls have 
been a big favorite with railroad men 
the country over for more than half a 
century—a great tribute to the better 
wear and fit of these famous work 
clothes—and to the traditions of the 
Carhartt family for building the best 
work garments money can buy. You'll 
find that, regardless of your work, Car- 
hartt’s give you those “extras” that 
make them a better buy on every count. 


__ At The Better Dealers Everywherel 
HAMILTON CARHARTT OVERALL CO. 
Established 1889 Dalles 
Carhartt Park 


War J. 


FOR EVERY OIL NEED 


FIENDOIL 


three-handed 
time. 


HOW TO MAKE MONEY WITH HOBBIES—$1.00 


HOBBIES—DO PAY 


EXCITING MONEY-MAKING HOMECRAFT PLANS, 
THRILLING IDEAS & EXPERIENCES 


lie Rew York, N.Y. (Dept. 100 


BUILD YOUR OWN MACHINE TOOLS! 


Blueprints $1.00 - Catalog FREE 


ew! 
ADEPT. B27, 


non 118 


Repair your own 


N OW eerie APPLIANCES 
CHANITE Selt.Weiding 


'WYTEFACE Steel Tapes have black graduations on a crack-proof 
white surface. Easy to read in any light, from any angle. Faster 


measurements with fewer errors. Designed for hard service. Resists 
abrasion from rails, pipe, rocks, concrete. Protected against rust. 


WYTEFACE 


Bt \asa NEW YORK 
URING CHICAGO = 


greet MERS 


KEUFFEL & ESSER CO. 
EST. 1867 


+ HOBOKEN, N. J. 


‘MONTREAL 
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Bli-rench/ 


SUPER POWER. LOCKING 


IN THE 


RED JAW A #9 — 
tent 


LOCKS WORK WITH TONS OF 
PRESSURE... HANDS FREE 


‘order 
THE WHALE TOOL CoR! 


1767 BROADWAY, NEW YORK 20, N. Y. 


19.95 


MICROMETERS 


Nete/ SRMLESS STEEL 
p lifetime WATCH BAND 


{pring a sine twit aria, tna weareh: 
i 1a"'nine "stses, “Bee 


Today .... ELECTROPLATING 


‘The business of tomorrow. Learn this interesting, prost- 
able business, Hobby or full ‘time. 

details, FREE, PLATER HYDE, 
National City,” Calif, 
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SHE'S “RARIN'" TO GO... 
WITH NEW BURD PISTON RINGS- 


@ You won't have to baby your car after a re 
ring job with Burd “Graf-Flox” Piston Rings. 
| You can hit normal speeds the first mile without 
danger of rings scoring, scuffing or seizing. What's 
more, you'll be pleased with the gas and oil sav- 
ing, and pleased with your engine's new pep and 
power. The secret of Burd’s superiority lies 
the fact that the piston ring castings are made of 
electric furnace iron which insures uniform quale 
ity and ring tension, and long service. Then, Burd's 
accurate machining, plus the exclusive “Graf-Flox” 
finishing process, eliminates “run-in” period, with« 
out penalty. This combination of advantages assures 
you an economical, efficient re-ring job. Use the 
coupon to get a free copy of “Servicemen'’s Handy 
| Handbook" and vest-pocket car expense record. 
BURD PISTON 


BURD PISTON RING CO., DEFT. Ps, 

Recktord, tina 

1. Gentlemen 

Fike, FREE, copy of your “Hand 
which ‘elle how to keep my 


far In good wertieg onder” Ale Sindh 
Gar ok Record Boo! 


“DUSTLESS” SWEEPING 
SIMPLE AS THIS 


Muwauxes Dusriess 


BRUSH COMPANY 


528 N. 22nd Street + Milwaukee 3, Wisconsin 
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Grueling Three-Day Tests 
Screened Secret Agents 


MEN who were courageous, resourceful, 
and strong enough to be sent into enemy 
territory on hazardous undercover missions 
for the Office of Strategic Services during 
World War II were chosen in grueling three- 
day tests. 

Candidates for supersecret assignments 
were subjected to Nazi-style cross-examina- 
tion under blinding lights, had to run a 
difficult obstacle course, were given novel 
intelligence tests, were allowed to drink 
hard liquor and then questioned under its 
influence to see if their loosened tongues 
wagged too freely. 

The jobs they were to do ranged from 
parachuting into enemy country to sabotage 
communications, supply lines, and industry, 
to writing propaganda leaflets in the com- 
parative safety of London under a rain of 
Nazi bombs. One out of every five tested 
was “not recommended” for overseas serv- 
ice. Another one out of five did not suc- 
ceed in going for other reasons. But, of 
those who passed the stiff tests satisfactori- 
ly, only about six out of 100 failed to make 
good. 

During the three-day test period, the 
candidates, in groups of 18, lived on a 
country estate outside Washington and as- 
sociated day and night with the psycholo- 
gists, psychiatrists, and sociologists who 
were their examiners, But the candidates 
arrived with fictitious names and dressed in 
disguising Army fatigue uniforms. No one 
knew whether his neighbor was a general, a 
private, or a civilian—and all were included 
among those tested. 

Among the unusual tests designed to 
“assess the whole person” was the psycho- 
drama, now being used widely for training 
and therapy among the mentally and emo- 
tionally ill. The candidates were put on a 
stage to enact a drama, but instead of being 
given fixed parts to learn they were placed 
in a prearranged situation and had to make 
up their own lines as each worked out his 
own idea of the best approach to the situ- 
ation. 

There was also a “brook test,” in which 
candidates were taken to a brook on the 
estate and told they had to move a heavy 
but very delicate instrument across it alone 
with only the aid of some boards, rope, and 
tackle that lay on the ground. In another 
test each man was told to assume he had 
been caught going through secret documents 
and was explaining to enemy officials. This 
was followed by the nerve-wracking cross- 
examination under lights. 
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A 3-year enlistment in the Regular Army 


now entitles American young men to a 


FULL COLLEGE COURSE 


or a Business or Trade School Education 


By Act of Congress, benefits of the GI Bill of Rights are open to every 


qualified young man who enlists in the new Regular Army before October 6, 1946 


Hundreds of thousands of intelligent young men fin- 
ishing high school have been unable to afford a higher 
education. Now they can have it. 


Greatest Educational Opportunity in History 


Under the GI Bill of Rights every young man who 
enlists in the Regular Army before October 6, 1946, 
is entitled, after discharge, to education or training 
in the school or college of his selection at Government 
expense. For a period based on the length of his ser- 
vice, the Government will pay his tuition, up to $500 
per ordinary school year, plus $65 monthly for living 
expenses—$90 if he is married. After a 3-year enlist- 
ment, for example, he may have 48 months of educa- 
tion, with a total of $5120 paid by the Government! 


Original enlistments are open to men aged 17 to 34, 
and may be for 1%, 2 or 3 years. 

The Army itself is one of the world’s best schools. 
‘Thorough training in one or more of 200 skills, trades 
and technical subjects is open to every soldie1 


If you are 17 or over, and mentally and physically 
fit, you can earn while you learn in the Army. You'll 
get good pay, food, clothing, quarters and medical 
care. You'll get a 30-day paid furlough each year. If 
you enlist for 3 years you can choose your branch of 
service and overseas theater in the Air, Ground or 
Service Forces. 

Since the new peacetime Army will use the most 


modern scientific equipment, many technical grades 
will be open, with higher pay and rapid advancement. 
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PAY PER MONTH— ENLISTED MEN 
In Addition to Food, Lodging, Clothes and Medical Care 


MONTHLY 

torting RETIREMENT 

Beh, INCOME AFTER: 

Per” 20 Years' 30 Years’ 

Mester Sergeont Month Service Service 
‘or First Sergeant . $138.00 $89.70 $15: 

Technicol Sergeont 114.00 74.10 

Steff Sergeant. . 96.00 


education you want and fit yourself 
for a successful career! 


SEE THE JOB THROUGH 


U.S. Army 


BEA 
"GUARDIAN OF VICTORY" 


AIR FORCES + GROUND FORCES + SERVICE FoRCES 
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HEALTH and FUN 
for YOU, whether in 
‘Sunny California 
or Rugged Maine 


Be the 
\authority on accuracy | 
in your shop! 3.7m gor 


his measurement. You can be the “accuracy man” DBECK PUBLISHING COMPANY 
in your shop. Learn to work with genuine Ford GRAND RAPIDS. 

“Jo-Blocks,” guaranteed accurate to within 4 or — = 
8 millionths of an inch, plus or (EV 0TSE=YTSST7S a3 ot 
minus. For as little as $23 list ‘thea Vous teow be buds tate mow Dower wate: ss, 
price, you can own a fine working ea 

set of Jo-Blocks— keep your mikes volts Ac Hes 

and gages at millionth-inch pre- 

cision. There is only ONE true 


oP the" nearsh 
Bertuze, Gu lf American-made Jo-Block, made 
and Accessories. only by— 

' MOTOR COMPANY 


Tobansson Division 
py Dearborn, Michigan 


to haps : WONDER” 


ion ELECTRIC BUTTON 


GAGE 
BLOCKS 


| What Every Mason Wants 


We have Important Masonic books for 
Lodg pter, Commandery, 
e. 


vibro-tool 


Chicage 90, Il. 


Guality is desirable 


by jribration, 120 strokes per | 


wee Tie VAG, 8 Peter Chios “Teos Fits = 


Layouts = Game Boxes, 
“The Vibro-Toot, complete with ensraving 

weedle $7.50; tool complete wit 
Stlachments $18.70, 


1221 W. Wading Bd Chea 7 

SEE YOUR DEALER TODAY EASILY«cEXPERTLY 
HanDickAFY DIVISION | SIGN PAINTED-“=LETTER PATTERNS 

BURGESS BATTERY COMPANY 

176 N. Wabash Ave. + Chicago 1, Ill. SHOWCARDS Samaetee 
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VISE: GRIP | 


WRENCH 


Gives Your Hand 
aTON-GRIP 


GAS ENGINES IN STOCK 


‘The G. H. Q. miniature gasoline encine 
that ‘really Oj iabl 
100,000, s0ld to 
plete with coll and condenser and full ii 
lustrated "instructions ror only $9.93. 
Fully. bench tested and. ready to” Tun 
Power for all -models, Send. only $1.00 
Shipped Collect. G.0.D. same. ‘day. 
Send for free illustrated Catalog of hun= 
dreds of hobby items, 


GHQ MOTORS, Dept. SX26, P.0. Box 193, Sta.0,N.Y.11, KY. 


TELESCOPING MEASURING TOOLS 


Monsure All Holes, Slots, te.—8/16 Inch to @ Inches 
vor Vou Outalde Micrometer Accuracy on Inside Measurements 
FINISH YOUR OWN SET OF FOUR 


Only $795 Cos. 


+ oF THe macwume wottt Uitatsmatipostal Charge 
rin We Aa Fo 


yfor the Model Ship Buil 


“Model Kits 
$5 to $35 


OUCHER SHIP MODELS 


36 CAST 12" ST, KEW YORK.3 NY. 


RADIO-ELECTRONICS x 


ary 


‘SALESMEN B COURT 


Nationally Rrounfllanufacturer 


Bulld up wb wn with Nationally 
‘Adve raderwriters’ label 
ories, service tations, ware 

is, publle lnstitutions, 
fala elevators, house 


sed P 


Fetter "wtin dtatts, age, experience, ele. 
THE FYR-FYTER CO. 
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TOOL OF 
1001 USES 


Steady power at you 
ERS MAKE THINGS FROM 
WOOD © PLASTICS 
METALS © GLASS 
‘UNOLEUM 
LEATHER @ ALLOYS 
HORN STONE 
BONE, etc, 


——__ 


GET A GOOD 
START — GET A 


HANDEE KIT 


HANDE! 
45 
compact, stcel curryin 

Set Includes steel drills, briat 
brushes, polishing wheels and points, rubl 
dise, drum sander und ‘mounted 
wheels, Speed Oil, ‘You'll 
de amazed 

Complete, postpaid. . . 


> $25.00 


Tyg lURS 

6 GRSELF 

Gi RA FRIEND. 
UT OF F A LIFETIME 


‘ORDER NOW! Use This Coupent 


FREE 
er, ot PAGE 


Catalog 
CHICAGO WHEEL & MFG. Co. 
1101 W. MONROE ST. DEPT PO 
[ cmeaso ss 
Send me C) MANDEE TOOL [) MANDEE KIT 2 REMIT. 
TANCE ENCLOSED () SEND .0.0, (] SEND CATALOG. 


pe. 


BD scres. 


SUSU HAR a 2 gh ee PA a 


MU areeaia ae) MOTE RLM Ae) 
a hay 


That's real ice! Ford’s frosty look comes 
from 24 hours in test chamber at 20 below. 


Cobweb-Thin Wire Makes 
Human Hair Look Coarse 
No LA 


length 
around ty 


tric in in- 
nie circuits, 
62 miles. 


a trailer or tal 
up as a perman 


COMPLETELY equip 


‘be oar 


ordinary living, th 


PIONEERS OF SELF-WINDING 100% WATERPROOF WATCHES 


QUICK WARMIAL 


Now you can enjoy REAL STEAM HEAT wherever 
and whenever you want it... for only a f 


Wittie Electric Steam Heater bri 

blown warmth to chilly rooms 
recreation basements, summer cottages, 

1d shops. 

age-light, good looking as a piece of furniture 


Hammertoid ma- 

: off; Thermo 
tently storts ond stops heat- 
jay Cool Handle; 110 volts 


Wittie Mec. & Sates Co. 
Chicago 5, tt 


“AMERICA'S FASTEST 
SELLING Llipaic 


D 


a 


Complete with Gpair yet 

Priced So All Can Enjoy The 
FUN OF ENLARGING 
Now, as in pre-war days, Federal sets the 
standard of value in enlargers. Embodies 
many advanced mechanical and optical fea- 
tures, unobtainable in higher priced enlargers | 
"ENLARGING IS THRILLING” by \ 


don herold—A delightful down-to-earth 
book. Strips the mystery from enlarging. 


1258 Comara Stores Everywhere or Sand Cin, Check, Maney Oda 


” iN 


LIne 


LOW COST TRANSPORTATION 
AND DELIVERY SERVICE 


fant to get there FAST. at Amazingly Low Cost? Want to 
re 200-16, oad? Then. pick the 


‘hard use—comfort- 
shies riding! “Thousands eave rigorous service in war plants 


during the last few ve 


‘2-wheel and 3-wheel_ models with 200-Ib, and 300-Ib. 


capacity package-boxes. Prompt delivery 


WRITE &% 


CUSHMAN MOTOR WORKS, Dept S-12, Lincoin,Nebr. 
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(PRdieney 


scribing all models if 
handle. Send Today! 


KEEP WARM! SAVE FUEL! 


© Seal your home against drafts and cold, 
expensive heat leaks! It's easy with 
he pliable, plastic tape which 
goes on quickly, is effective ately. 
ools needed. Simply press into place 


ITE also keeps out dust and dirt, fills cracks, 
te. Roll, about 80 ft, is enough f 
At hardware, paint, dept. stor 


S windows. tee 


EASY JIGVENTION 


MS: HAIR se Hole? 


‘name at once, A exnay want 
our 'Rame, "* aeistee"Go:, 


ra CARDS 


Wear 2 Form Fitting 
mu 


sea ren ea A 
recess 
Soe pee Sot 
Hing nde i 
eetcetieese 
Lift peeled 


: oop Ht. 

aniapan aan Sa ae a ee 
FRED B. MILLER Manufacturer 
Dept. Ps. Hagerstown, Maryland. 
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Bushelo of Ripe 
TOMATOES 


2 or 3 vines will produce enough 
tomatoes forthe overage for 


‘THE NEW BURGESS CLIMBING 


Thip-a-R 


OP 


TOMATO rapidly grows toaheight 
oF 10 t0 12 feet 
16 to 20 feet. 


80 bushin gorde 
utiful, large, crimson, solid, 

meaty fruits of best qua 

most productive of oll tomatoes. 

Trial pocket 10c-3 for25e, postpaid. 
CASH PRIZE CONTEST 


BURGESS SEED & PLANT CO. 


King of ELECTRIC SWITCHES 


Versatile Switch of a Thovsond Uses 
_ 


_ War Applications 


ONE-MAN SAWMILL 1855 THan 


‘110% 


oot, BELSAW MACH! ny ny Company 


HIGH BLOOD PRESSURE 


A DANGER SIGNAL 


Often associated with Hardening of the Arteries, 


Blood Pressure Book today. No obligation. 
BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


TRAILER AXLES, HITCHES, AND PARTS 


. Write ‘for’ tree literature 
ILOW TOOL COMPANY, Dept. D-6 WAUSAU, WIS. 


‘Astomatic Seling Pian Lasts, 


MASON SHOE MFG. Ci 
(apt 338, Chippems Fie, Wi 
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THE NEW AIR-COOLED 


‘Overall the engine stands 28! P 
Jong with crank removed. It is a single cylinder, 4-cycle Diesel 
Seveloping 3" continuous horsepower i 1800 RPM. 

‘The ‘Model 14 I for powering cor x 
mrunlcation systema suallary “or stan aad 
lighting, plants, pumps. conveyors and 
power-driven equipment. 

Tf'you need a small engine you 
and forget the new air-cooled Sheps 
Ie'the one to remember. Write for c 
Plete information about this revolu: 
ble direct-connected to a 2 KW 


H. SHEPPARD COMPANY 


‘Middie St., Hanover, “sa th 


Genernting ts, 


”, 
g 


THE DIESEL! 


DIESEL'S THE POWE 


MILL IT 
ON YOUR LATHE 


MILLING ATTACHMENT 
Now — you can do milling, slotting. grinding, 
any other important operations on your lathe, 
PALMGREN MILLING ATTACHMENT. is 
4 neceasry fiture for small shops, schools and 

tmergency, work in large plants. Fite South 

Bend, Adm alten 


for rotary angle adjustments, 


sho graduated feed ands 

screw, Easily mounted. by strad- 

Alig iathe's regular tot post. Try 

meme cne=-it will quickly pay for ite, 
IMMEDIATE DELIVERY 

renee 


a 
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MANY-PURPOSE LIGHT 
TRAVELS BY TRUCK 


PORTABLE, mobile, rotating beacon is being manu- 

factured by the Davy Compressor Co., Kent, 
Ohio, for the U. S. Coast Guard. Designed especially 
as an aid to marine and air navigation, the light has 
a 24-inch face equipped with various snap-on lenses, 
shutters, and mountings that adapt it to use as an 
airport beacon, searchlight, floodlight, temporary 
lighthouse, or signal. A variable-speed arrangement 
permits a change in the rotating pattern, and the 
beacon may also be fixed in position for direction use. 
By a flasher system it can send messages to planes 
or ships without radio contact, or it can be rushed 
to the location of a damaged lighthouse to pinch-hit 
temporarily. ‘The light, equipment, and the accommo- 
dations for a two-man crew are carried from place 
to place on a 1%4-ton truck. 
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Mounted in o I'-ton truck, this mol 
rotating beacon, shown in raised posi 
tion, is designed os an aid to marine 


and aerial navigation in emergenci 


generating 
the current. The 
truck also affords space for com- 
plete auxiliary equipment, tools, and 
spare parts. and provides living quar- 
ters for a two-man crew. A field tole: 
phone permits contact with the opera- 
ional The lift for the 
controlled by o hand whe 


port between the fructrame channel, 


The beacon can be removed quickly and 

from the truck and mounted on 
@ tripod for field or other locations 
where the truck cannot go. A tent meas- 
uring eight by 10 feet is part of the 
equipment, affording o comp s 
jependent of the truck. This mo! 

beacon is also adapted to many 
civilian uses such os motion-picture 
production and outdoor photography. 
Installations can also be made in the 
truck at the factory in or- 
special needs or conditions 
to which such a light may be adapted. 


POPULAR SCIENCE 


WINDING 


THE LAMONT ULTRAMATIC 


Everything you could want in @ watch—fully 
automatic. 

compensamatic 
shockproof 
waterproof 

+ tweep second hand 
S Unbreokoble crystal 


All Stainless Steel, Fed. Tax Incl. 


Silly guorenteca 

- $43.95 
cece 95.40 
Lodies’ Self-Winding — without sweep second 
hand. Stainless Steel, Fed. Tax Incl.... ..$49.50 


ifthe Fvenie 


ROOM 1006 + 597 FIFTH AVENUE 
NEW YORK 17, N.Y. 


Nyda THE AMAZING 
a 


NEW GUNSIGHT 
that brings added thrills 
‘and deadly accuracy to huntingt 


THE Nydar 
SHOT GUN SIGHT 
is Already 


war-time developments has 
come this peace-time gunsight, built around pre- 
cision optics 

hunter to ba 
time and wit! 


SWAIN NELSON CO. 


FEBRUARY, 1946 


| perio 


) Sweeping the Country! | 


$75,000 


fer boy 
MODEL BUILDERS | 


8 UNIVERSITY SCHOLARSHIPS 
588 CASH AWARDS 
36 CONVENTION TRIPS 


Here’s the biggest news you've read in a lonj 
time, You are eligible to try for these awar 
the TWO competitions listed below: 
you reside in the United States and are be- 
tween the ages of 12 and 19 inclusive. 
1. NAPOLEONIC COACH COMPETITION — 316 
Awards, including two $5,000 and (wo. $3,000 
Scholarships. In this, you build. a. miniature 
model Napoleonic Coach’ to plans we furnish you, 
2. MODEL CAR DESIGN COMPETITION — 316 
wards, including two. $4,000 and. two. $2,000 
Scholarships, All you dois make a solid model 
bodying your Own ideas of motor- 


Rules are simple and fair 


In both competitions the following 
tions will prevail. Boys 12 years’ o 
older, but not yet 16 by September 1, 1945, 
compete in the Junior Division, Boys 16 years 
old, or older, and not yet 20 on September 1, 
1945, compete in the Senior Division. 
boys within these age limits are el 
Guild Membership. There are no dues or en- 
trance fees of any kind. Each member shall 
receive, without charge, an official Guild 
membership card and burton, and a full set of 
Guild drawings and instructions, Both com- 
petitions close July 15, 1946, and are open to 
all boys within the age limits, including the 
sons of General Motors employes. In all cases 
where the son of a General Motors employe 
qualifies for an award, duplicate awards will 
be made 


FISHER BODY CRAFTSMAN’S GUILD 
‘An educational foundation sponsored by 
Fisher Body Division of General Motors 

General Motors Bldg., Detroit 2, Michigan 


Gentlemen: Please enroll me in the Fisher Body 
Craftsman’s Guild for 1946, in the 

Napoleonic Coach Competition 

Gi Model Car Design Competition 

Send me full instructions without charge 


Name 
Address 

City —__Zone State, 
day of 


I was born on the 


Name of parent or guardian. 


ae | 


EXPECT “cow WITH 
WILLIAMS 


TOOL HOLDERS 


© There's a Williams Holder for every 
regular operdtion on lathe, planer and 
shaper—eath functionally designed 
for super performance—all built to 
withstand the rigors of continuous high 
productign. 


For fast, chatter-proof, cleon-cutting 
service/ specify Williams High-Speed 
Steel dr Carbide Holders. Write Dept. 
§-26/for free Tool Holder Data Sheets. 


H. WILLIAMS & CO. 
BUFFALO 7, NEW YORK 


TC x 


DROP FORGINGS AND DROP-FORGED TOOLS 
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“=a 7 
PLASTIC PLIERS 


© Weighs 1/2 ounces! 
ly shock-proof 
; 


‘breckdewn! 
ence 240 Yo 300 degrees! 
engi of materiel, 3000 bs, 

«@ Pick'op nuts, screws and washers without 
oo ortingt 

ing "without i 

Gels while equipme 


qu 


Ronen ASSOCIATES, P.0.BOX 622, G.C. ANNEX, N. Y.17, 


‘and LIGHTER FLUID 
ROCK FLINT CO., 123 Doughty 


ENSES 500,000 OF THEMI! 


Buy them for a fraction of their origi 


5. reducing lens 
18 lens set. 


Cent’ stamp for list, 
| A. AAEGERS, 120-148 115 Avenue So. Ozone Park 20, N. ¥. 


do you WORRY? 


Why worry and suffer any 
longer if we can help you? 
‘Try a Brooks Patented. Air 
Cushion. This marvelous 
appliance’ for most forms of 

lucible rupture is GUARAN- 
TEED to bring YOU heavenly 
comfort and security—day and 


night—at work and play—or it 
costs you NOTHING. Thousands 
happy. Light, neat-fitting. No hard pads or springs. 
For men, women, and children. Durable, cheap. 


Sent on trial to prove it. Not sold in stores. Beware 
of imitations. Write for Free Book on Rupture, no- 
risk trial order plan, and proof of results. All 
respondence Confidential. 


Brooks Company, 360 State St., Marshall, Mich. 


POPULAR SCIENCE 


Mows and Trims Lawns 


‘years. Many 
Coats Hite, 
‘Puarantes information and tterature, 


eof TONTAMOWER, DISTRIBUTING CO. 
GRAND RAPIDS 2, MICHIGAN 


is. sprockets, thrust 

ble couplings, pulleys, etc. A 
ried in eur hi 

‘quote ob special gears, of 


iy ind "send us your blueprints snd in 


Send for Complete Catalog No. 220 
CHICAGO GEAR WORKS 


440-450 6. Oakley Blvd, Chicago 


EVERY SHIP MODEL ENTHUSIAST SHOULD 


OWN THIS BOOK! 
“SHIP MODELS 
ILLUSTRATED" 


FEBRUARY, 1956 


Hear 
Better! 


THIS ONE UNIT 
1S ALL YOU WEAR 
(with eorpiece 
ond cord) 


Beltore wono-rnc 


No separate battery pack! 
No battery wire! 
About 1/2 the weight 
of most hearing aids! 


New freedom, new comfort, and clear, 
rich hearing! That's what the compact 
little Beltone MONO-PAC offers you. 
Ir’s a masterpiece of electronic research 
and precision construction . . . with bat- 
teries and transmitter combined into a 
single streamlined case so small that it 
fits in the palm of your hand. Thousands 
wear it... try it and compare it! 
Write for free booklet. 


Beltone Hearing Aid Co. 


Dept. PS2—1450 W. 19th St., Chicago 8, Ill. 
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Buy... 
NORTHLAND SKIS 


Fine skis do make a difference! That's why 
champion skiers use Northlands. Balanced 
perfectly, you have more control . . . more 
confidence . . . you ski better on Northlands. 
STUDY HELPFUL SKIING MANUAL 
He EsRer ice on sktechlgue: Wie for FREE 
copy of Northland Ski Monel. 48 poges. 82 
fitstations. (Offer does not apply in Canada.) 

NORTHLAND SKI MFG. COMPANY 

World's Largest Ski Manufacturers 
94 MERRIAM PARK + SAINT PAUL 4, MINNESOTA 


Big 36" Industrial Training Models $] .50 per kit 


expensive Learning of Theory, Design, Con- 


BLACK widow me Ua 
Rian’ 


Complete 
Crystal Finishing Set 


Meet F.C.C. regulations for 
frequency control with Quartz 
Crystals. Finish your own 
rystals to meet your indi. 

‘idual requirements. It’s 
fun—it’s easy~it’s econom- 

‘S ical. Kit contains 4 AT or BT low 

dritt Quartz ores cut to U.S. Signal Corps 
war-time specification. -«Compiete accessories 
seer es, 
‘quency adjustments: 


el orn srg nd 
COMMERCIAL EQUIPMENT co. [gd 


1416 Meceo Street, Raises City 6, Missourl 


y 


A THE NEW quick TRIMMER 
ZZ, \\ sometsing Newt trim your bale with 
at any “etalon. mie 
i E 

cal by dak puling tema taken 
Satria Seats oe Ay 
Smoves hair from locates Bove 
ca hase Baan Ean peat 


(year's Supply) 25e 


© TELESCOPES = 


fare NOT expensive to build, 10c brings booklet. 


Beelerscope, Box 235PSB, No. Hollywood, Calif. 


DENTIST'S NEW DISCOVERY 
MAKES FALSE TEETH FIT! 


YOU can make your plate stay in place. E 


Ys 
Perfect Fit Guaranteed. Write for details. Dr. 
C.N. Reese, DENTIST, Box 268 B, Winnetka, Ill. 


NUTS, BOLTS, 
RIVETS, SPRINGS, 
WASHERS, Etc. 


SCREWS 


POUND ASSORTMENT 
More than 1600 pieces. Great for mechan- $ 


ics,repairmen, hobbyists, experimenters 
Worth double. Satisfaction jroaran: 
teed. Order now. Write for bargain list 
fof fer, bakelite, rubber, felt washer 

ade: radio logs, clips, connectors, ete. 


HUDSON TRADING CORPORATION 
F1519M. Wells Street Chicoge 10, ilineis 


NEW BIG MONEY FIELD 
. Make Any Article 


rie D aK 


Bunty Limit 
ed. Money ~ back 
fuarantec: 

LITE-GLO, Dept. 12418, Topeka, Kan. 


BRONZE FOUNDRY 


ble in lus 


aaa ‘ 


castings quickly for new inven- 
jor instruction. and 


pounds 
fe a. 
ity." Domestic ‘eas supe 
o'er De eneray ‘requ 


tui b0, 834.50; Lo. 
and" 110 voit 
‘tor oper 


Write for eireu 
KANSAS CITY SPECIALTIES CO. 


aren camera, A. rzt poe Rk fe err 


SENDING — 
r- RECEIVING. 


5 BOOKS +7 susuects 
(OVER 100 mLUSTRATIONS 
1 CARTOONS «PON AND Woe 
2 Mount otawone 

3 DUWING & Poxsrecrivt 
4 warm couoes 

5 on PANTING 


ow 
‘wot! p.0.n0x 2344, 
"LOS ANGELES SA.CALIF. 


2 


gare 


SIMPLY ENCLOSE BILL 


| helps you get PROFITS 
| out of your ARC WELDER 


IDEAS GALORE! Hundreds of 
igns for your work 
mn for Are Welding™* 


\s 
$ 


‘Vy YOUR IDEAS ANALYZED 
wean ana 

Ne SSE ee 
\ =a 


feme, Any of 
orth hundreds of dollars to you, | 


vert your ideat Into cold facts In 1 
es. There ft elo graph on 


FASY TO UNDERSTAND 
a anctery Each 


We LARGE WELL-BOUND VOLUMES 


ay, Eoch volume of “Proctical Design for 

apo Arc Welding’” it rigidly cleth bound 

? fond meosures 11%" x 8%; Eoch of 
the three volumes ts completely dif- | 
erent. Printed In 2 colors, It mokes 


on attractive addition Yo your library 
Use the coupen to get your books af 
‘e. All. three volumes, only 
$10.00. Single volume, 3-50 
HOBART BROS. Box P361. TROY, OHIO 
‘One of the World's Largest | 
Builders of Are Welders 


Attend the HOBART 
Are Welding SCHOOL 
highly "potd oder in "ine 
Seiaar. Veteron instructors 
dive individual ottention 
nd each student hos his own 


( HopaRt BROTHERS CO., BOX P361_ TROY, OHIO 
"1 19, redesign. Find $—__ 
1, C1 Vol. 2 () Vel. 3 "Practical De- 


y ET 


The GAS MODEL 
with the SENSATIONAL 
POST-WAR FEATURES! 


Sensational GAS MODEL designed by CARL 
rs amazing De-Thermalizer— 
ir mode! down out of rising air 

nts flying away! Foolproof auto- 

actable landing gear; steep climb— 

graceful glide! Kit contains plans and ma 
complete either Class “A” or “B" model, 


Many otherComet Kits at yourdealer 
MODEL AIRPLANE 


COMET RODEEEE ES 
ain BENJAMIN air 


RIFLES ORDERS HOW ACCEPTED aaa 
EARLIEST POSSIBLE DELIVERY REALLY ASSURED—ACT NOW! 


iFLE CO..811 MARION ST.ST. LOUIS 4. MO. 


We Will Pay 


$100.°°,.$500.°° 


Each for Cle 
Practical, 


, Original, 
ntable 


IDEAS FOR TOYS 


which we consider worthy of manufacturing. 
Prefer pull toys or educational toys which con 


be made of wood, plastic or metal 
If accepted, and not already patented, we will 
defray cost of procuring same on assignment to us, 
A working model, 
which a model coul 
pany each ideo submit 


or workable drawing from 
be produced, should accom- 


PLAY HOUR TOYS 
2023 Adams Street, Toledo 2, Ohio 


HOW TO FIX ZIPPERS 


in 10 minutes. No special tools required. BIG 30 page BOOK 
of SIMPLE UCTIONS, 39 SKET 
Sail’ $1.00 


FEMES, shows You how. 


140, Lakewood, NJ. 
RELIEVE 


reuinc DANDRUFF 


MEN—do you wuter from dondrulf which re 
we have. war hel 


insTRUCTH 
Morehele, B26, 


ns the doy 


19 Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP.2, Chicago, IMlinols 


CONSTIPATION 


FREE BOOK—Tells Dangers 


ROLL FILM 


No limit at present 


Size Price Made to exacting U. S. Government stand- 
WT = Me ards, this fine tested war surplus film has just 
120 - 34¢ been teleased. Panchromatic high speed. 8 
exposures. Orders filled by return mail. 

810 = Se Plewe order a minimum of 4 roll: Taclude 

16 to cover postage and handling. No 
M6 = Me CO.D's please. Refued on requcs. We mun. 
G16 = 38 gest you send us your order today. 


Howard West, 3 W. 42 St, New York 18, N.Y. Dept. B2 
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Learn more about Colon Disorders, Piles, 
Fistula, Constipation. and commonly asso- 
ciated chronic ailments. 40-page book—FREE, 


‘The Thornton & Minor Clinic, 
926 McGee St., Kansas City, Mo. 


Suite H-249, 


POPULAR SCIENCE 


‘MAGIC CUTTE! 
gomnctee 


Stebar MAGNA-EYE 
Magnifies 


exriails Ano Concenrmares ci 


FEBRUARY, 1956 


OUTSTANDING, TIME-TESTED 
Dritt Press ACCESSORIES 


|, THE BARRON sess 
ROTARY SURFACE 9 
SANDER ia 
Note these Special 


Feotures—Made of Al- 
conalumiaum, Machined 
Shd balanced for smooth 
| Operation in drill press chuck. For surface sanding woods, 
polishing metal surfaces. ‘Complete with 20, 
faseaadly removable sanding cup dises. No messy glucing 
ceded, Leaves an agate smooth absolutely true suriace 
ish. Does not leave waves, ripples, steDs or striations 1a 
work piece. ‘The only tool of ft Kind. Shipped, prepaid 
On 10 DAY MONEY BACK GUARANTEE for $5.95. 


| The IMPROVED Barron 
Multi-Purpose Drill 


Press Planer... 97 


Not only surface planes toughest 
‘woods aad plastics to precision 
Traits. “bur rabbets, rout, 

bas: panels, grooves; beads: Will 
cut rabbets, tenons, panels, tic. to 8 depth of le with 
Special Barron extta Tong hi "blades. Thou 
Mods gow in wse- ‘Made, of, Alcog.sluminum, machine 
felsbed” thew-oyt” Vibraignless. Fits any drill press. 
Shipped prepaid on 10 DAY MONEY BACK GUARA 

TEED recelpr of cash, money order Or COLD. for $7.30. 


Barron ALL-METAL | = 
Auxiliary DRILL = 
PRESS Table$§.85 * 


Hard Alcoa. slumioum die casting heavily ribbed—mach- 
ed bod sides Has 334 sa. inch extra Tange working 
Suriace. Equipped with Barron Steel Planer Fence. | Can 
also be used for shaper operations, inaumerable’ other 
Grill press uses. A ‘real buy at $8.85, express collect. 


See Your DEALER... . Or Write For CATALOG 
BARRON TOOL CO., INCORPORATED 
370 Architects Bldg. Detroit 1, Mich. 


BARRON woax'suor TOOLS 
Do a Getter Yob 


WITH ONE OF THESE 


EMPIRE LEVELS 


EMPIRE TORPEDO LEVEL 


Sem as: | 


‘Only 3 ox. wat 
1.75, 


ALUMINUM LEVEL — N 
Cost ond Machined, @ Beautiful Tool, 


18 nnn $5.00 


With 2 Plumb, 2 Level 
$6.25 


“$5.50. 28 = 
‘Order EMPIRE LEVELS from your local dealer. 
Write direct for literature 


EMPIRE LEVEL MFG. CO 


7075. 6th St. aukee 4, 


pene 
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Quick ChangeGearBoxtorAtlas, Logan, 
Craftsman and Power-Kraft Lathes 


Cut threads from 
4 to 224 per inch 
MN 


sotlsfled. 


This gear box is constructed of all-stee! gears in aluminum 
casting with bronze bearings throughout. Easy to install. 
Full instructions with shipment, Speedy production; main- 


tained accuracy. Easy to set. Prompt delivery. Write Today! 


THE O’BRIEN MACHINE CO. 


Dept. PS-2 1620 Highlond Ave. Chicago 26, Il. 


BROWNSCOPE 


RESUMES CIVILIAN BUSINESS 


Send for 
BROWNSCOPE CO., 369 Lexington Ave. (' 


TECHNIQUE of PIANO PLAYING 


STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 


POCAHONTAS FUEL COMPANY INCORPORATED 
341 EAST 13181 STREET © CLEVELAND 8, OHIO 


ARTHRITIS. ~ 


NEURITIS ~ SCIATICA 
ro suffer tbo aronie. 


eee ae 
Sia ind Sot" Te 


BALL CLINIC, Dept. 5100, Excels 


FALSE TEETH 


KLUTCH holds them tighter 


‘CH forms a comfort cushion; holds dental 
$o,,suuch Greer and antugeer, hat. one can 
tty: 


a'generous trial box 
KLUTCH CO.. Box 4694-B, ELMIRA, N.Y. 


LEARN, THE TRUTH ABOUT THE PERRYMOBILE 


DOES 
Is 
WHAT 


IT RUN ON LIQUID AND AIR? 
IT FOR SALE? WHAT IS ITS FUTURE? 
IS SO MYSTERIOUS ABOUT IT? 


WHAT DOES IT COST TO BUILD ONE? 


hack 
Write Dept. 


PS-2, R. V. 


aoe CAR or MIRACLE? 
lant, BOOK NO. 2: Latest 
Both books for only $1.51 
will be mailed same day. p 


PEARCE, P. O. Box 631, Glendale 5, Calif, 
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POPULAR SCIENCE 


IF YOU DON’T SEE IT 


ucHT 
or HEAVY 
INSIST ON 3-IN-ONE 
«+.The finest household 
oil for over 50 years. 
Sold everywhere! 


is a monthly m 
full’ of hunting, 


Spec 
Send 25¢ in 
will send yi 
for six months, 


HUNTING & FISHING 


oer shave GRUSaLESS SuATI | 


T'S BEST 


\ 


ps ® B) 
We take pride 


in making it 
You'll take pride 
in owning it 


Sterli 
Hall 4 
by Briareraft 


‘The pride that comes of making s0 fine a pipe 
is ors. The pride of ownership will be yours, 

+. We say this, because a Sterling Hall pipe 
reflects superiority in every feature. Any con- 
noisseur of pipes will instantly appreciate the 
beauty of its selected grain .... its perfect pro- 
portions... the rich, lustrous finish . . . and. 
its neatly inlaid sterling silver band. which 
streagthens the shank and maintains a perfect 
fit for the stem. 

All this reflects the expert craftsmanship 
that makes a Sterling Hall so sweet smoking 
ing dealers, in many 
ally boxed, $3.50. 


and satisfying. At le 


handsome models, in 


Briarcraft, Inc., 347 Fifth Avenue, New York 16, N.Y. 


You NEED THESE CRAFTSMAN’S TOOLS 
purre DRILL GRINDER _ SUPER ARBOR SUPER HACKSAW 


70,000 NOW IN USE! 


‘Gfiads your dil tke fczoy in 25 second, 
ives perfect cent ‘Seve 


AND FLAT DIE FILE HOLDER 


95¢ 


‘At your dealers or postpaid 


Srandall Mfg. Company | 
1512 West slousen, Dept. FB 
Los Angeles 44, California 


Get into something for yourself— 
no time clock to punch, no seasonal 
layoffs, no special schooling, no big 
inyestment—and be your own boss. 
There's big money in floor surfac- 
1g with American sanders, 
“wy Write today for “tel 

booklet entitled “Opportu 

nities in Floor Surtacing.” 
Use coupon below and en- 
close 25¢ in coin or stamps 

to cover handling. 


AMERICAN | 


FLOOR SURFACING MACHINE CO 


look at this 


RADIO RIT deal! 


2002.P.M.Specker 4.85. 
1Oter 42.50 


Soe M speaker 6-35 


EXTRA 
SPECIAL! 


HANDI- 
CRAFTS 


HEADQUARTERS! 


Make Belts, Moccasins, Purses, 
Gloves and other useful things 


for profit 


We have a fairly well bal- 
anced stock of leather— 
tools and accessories. 


Send 10c for catalog 


J. €. LARSON & CO. 
Dept. 5 


180 Mo. Wacker 
FOR HAND 


AUTOMATIC RETOOTHER "Sst 


Makes New Profits 


teeth 
chips. 
operate. A perfec 


8931 Venice Bivd.. 
|. Los Angeles 34, Calif. 


BURR MFG. C 


fer'send for your 


Bist HOME CRAFTSMAN, Box 34F, Stamford, Conn, 


MICROSCOPES PEEP Wtaunaets 


eng for FREE List 
NATIONAUSCRENTIFIE INST AUMENT CO.19, 


ANYTHING 
ANYWHERE 
ANYTIME & 


es 
ALL PURPOSE ARC WELDER 


# Modes. 32 Vat D.C, 11016 40 A.C. 
+ 4 complete workshop in itself! Weld, 
cut, Grate or solder ant type metal: Irons 


Riba “lines Complstely eaul 

Thstructions nesded, Sold throughout the 

Soy, Several ester territories open, 
FORNEY MFG. CO. 

FORT COLLINS 3, COLORADO 


POPULAR SCIENCE 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


RED-ITCHY SKIN? 


watch out—it’s often 


ECZEMA 


‘Invisible’ 

Liquid we 
| Promptly 
Relieves 
Torture! 


First applications of wonderful soothing 
Zemo—a Doctor's highly medicated 
| invizible liquid — quickly relieve intense 
| itching burning of Eczema, Psoriasis and 
similar annoying skin and scalp irritations 
due to external cause. Zemo also aids 
| healing. Amazingly successful for over 
35 years! Apply any time—doesn’t show 
onakin. First trial of clean, stainless guid 
Zemo convinces! Buy Extra Strength 


tec | sioemn , ZEMO 
soo TRUCK When Writing Advertisers 


Order Monday-Gat Friday $12.95 
feet “$35.85 for: adv. 
Tho 


fede needed. 
‘heok for completa plans 


LesAY 


EG, 2) Lele’ Bace Mioseapa 


MAKE AND SELL FOR PROFIT 


p [gslic JEWELRY 
AND NOVELTIES! 


‘There's fun and profit in making plastic jewelry, novel- 
fo 


Please Mention Popular Science 


New HOSPITAL and 
SURGICAL POLICY 


| Protects Whole Family 


| Costs Only 3c a Day for Adults 
Only 144c for Children 


IT’S HERE! The new Family Hospital and Sur- 
Policy it insures whole famil; mother, 


‘anyone now in good heal! 
3 months to 65 years. Provides C AS H teh 
pay for these bilis: for hospital room and board 
up to 90 days for each Insured person in any one 
year; for other hospital expenses, such as medi- 
cines, X-ray, operating room, etc.; for doctor’s fee 
for operations. Money Paid Direct to you—you 
select your own doctor and hospital. This special- 
value issued at family group rates by Ster- 
ling Insurance, Company, the, reliable com 


‘over $2,000,000 surplus for poli ere: 
Tnvestatel Sond ho money but sal ee ‘coupon 
below quick for 10-day Trial offer. No agent will 
call on you. NO OBL} GATION. "ACT ‘ODAY! 


STERLING INSURANCE CO. 1 
1539 STERLING BLDG., CHICAGO 11, ILL. ! 
Trial Offer of LOW-COST Family H 


H Send me 10-1 Dey 
jospital and Surgical Insurance. 


f Stoup Plan for 


1 Name. 


CARMEN-BRONSON CO. 
165. EAST 9® ST. MT. VERNON. N.Y. 


SICKNESS or ACCIDENT 
can’t rob me of my savings 


tye VE A FAMILY MUTUAL 
ae» HOSPITALIZATION POLICY 


WGP con My A DAY » EACH ADULT 
Mee A DAY « EACH CHILD 


(Goganing mt th et 


forks You ‘may choose any" hospital in the 
a unis ad Your own funy Goetar ay tend you. 
Benefts applying to ehildren are 50%, of thove pald 


(MAIL COUPON TODAY—No Agent Will Bother You 


FAMILY MUTUAL LIFE INSURANCE CO., WILMINGTON 3 


E01 Shipley St Wilmington 99, Del. 
Please send mer without pteaton, complete énformation om 
tr eeonormct Horptaltsuion Puan 


NAME 
ADDRESS. 


Appear Feel _Look 
SLIMMER BETTER YOUNGER 


with Commander 


te, 700K, "Nowey 


$29 
TO DAY FREE TRIAL COUPON—MAIL TODAY 
Tyas erserconmney, 
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Save Fingers 


2 Steel-Grip Finger Guards 


oum, sharp articles, bung. grinding. 
punch press work, 


‘sree’ INDICATES VOLTAGE 
AUTOMATICALLY TELLS yn gees 18; 


RUPTURE EE 


taining formato 
‘PNEUMATIC APPLIANCE, 103 PARK AVE.,N. ¥. 17, W.Y., DEPT. 726 


‘A COMPLETE MERCHANDISING SERVICE! 
‘ALL the way thru 
Patentine-—Production™Selling. 
LIAISON SERVICE BUREAU. 

‘A National Cooperative Association of Mi 
we Ofee—4509 Washingten—Ev: 


CRYSTAL RADIO 


2 in lighting clrcult razor tuning unit. No tubes or batter 
Enafly ‘constructed by ‘any boy. Mail three dimes for simple 
flistrated det 

John Ga, 


Agents. 
nd. 


9» 217 Meaty Bidg., Attant 


When Writing Advertisers 
Please Mention Popular Science 


UTICA TOOLS 


ALL TYPES 
FOR MORE TOOL 


= _ MILEAGE 


Ask Your Dealer 
aad 


DaOr FORGE & TOOL CoRR 
UTICA, N.Y. 


ite 


POPULAR SCIENCE 


PAINTERS’ 


STRIPING |=. 


Use to stripe autos, furniture, toys, 
kes, model planes, signs, bulletin boards, 
Maoleum. (Stakes wall board took like tile 
Every painter and erafiaman should one! 
FASTER Painters" Striping ‘Foot with tn- 
tip, 
EY 


omplete only $1. 


CENTER Toot <0. 
Contre 8 


Se aa hs 
= ie Sere ake 
LS TEWiRY STORE, Gence 5, tins 


YOUR OWN BUSINESS! 


MAKE MONEY tn 


Your 
own 


TELEVISION SE 


Build A BOAT ee ame, i 


‘Architects. BU 


DOODLEBUG =12-FT. 
Order As Many Books As You Wish! 
re 


6 
Ler eee Sc, 
20th CENTURY BOOK Co: 


Dept, $2, 8532 Vanderbilt Avenue, Detroit 17, Mich. 


When Writing Advertisers Please 
Mention Popular Science Monthly 


COLOR 


CANDID 
AMERA 


LIFELIKE! ® 


FEBRUARY, 1946 


AMAZING MONEY SAVING OFFER 


GIVES YOU THIS NEW 1946 
“PRESIDENT” MODEL 
WITH LATEST FEATURES 2 - +--+ 222222 ee 


COLOR PICTURES INDOORS OF OLTDOOTS 
Tam 


16-PAGE MEMORY 
PHOTO ALBUM 


& 
Musee Art Corners 


3 fort 
BARGAIN | 


$398 


POSTPAID 
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TUFFY 


Power-Arm Driver 


LOOSENS! 
TIGHTENS! 
DRIVES! 


Now with the new Tuffy power-arm driver 
you can loosen those rusted-over scr 
he ordinary screw diver can’t budge 


it 
pias) 


send check or money order direct. 
postpaid. Satisfaction guaranteed. 


SWALLOW AIRPLANE CO., INC. 


901 LINCOLN AVENUE, WICHITA 1, KANSAS 


cut Any SIZE HOL 
any DEPTH IN Woo, 


ets es pes. actualy pull ee hough 
ostve lock with puened angle blade. Diamond 
riod on tead screw peeves pli 

hip chearace ano read ae. 

high pre oot se. Replaceable bade 


Thong, | shoe cote. 
‘Money Bock Gvarantee 
[At All Merdwore Sores or Write Dept 


——"—__ 
HOW TO SAVE MONEY ON 


Home Ropava| 


You can save up to 
50% on household re- 
pairs! Just follow the 
simple” clear-cut in- 
structions in the big 
new illustrated book, 
Tinkering With Tools. 
Here you'll find every- 
thing you want to know 
about woodworking, 
shingling, "plastering, 
interior and exterior 
painting, plumbing, 


+ TINKERING 


Only $449 


easy to make! I 


SEND NO MONEY NOW! 


Never before have so many simple home repairs—plus hun- 
dreds of pictures—been packed into one big 260-page cloth- 
bound yolume to sell for ONLY $1.49! So order no 
Pay postman on delivery, $1.49 plus mailing cost for 1 
Luxe edition. If after 7 days’ FREE T! 
pletely satisfied, retuen it for full refun nothing! 


MAIL COUPON TODAY! 


Send me new 200-pagecloth-bound book, TINKERING WITH 
‘FOOus: {wil pay posttnan only 41-40," plus few cents Poste 
seaivety He lpot antised, 1 may"return book within 


Name. 


Address 


1 
Totty. Zone. State, 
1 GP soit preter io Fem ow, we Day Boitane, Ba 


LiquiD MARBLE tecs™ 


12-8, Kéwardevitle, tlinots 


en FIRE ‘epee — 
“ie KILL M7 this eas: 


Here's an amazing new fire extinguii 
can use! Just touch the trigger—and it completely blankets 
ond smothers the fire—in split-seconds! 

A dry, harmless gas, Randolph CO: will not stain food or 
~ furniture . 
Po Ae] or car. Make 
/ proved unit. Send TODAY for our new folder R-6557. 


RANDOLPH LABORATORIES, INC. + 


sy way! yl 


that even a child 


it octually disoppeors. Ideal for kitchen, shop 
certain your family is protected with this ap- 


13% EAST KINZIE ST. 
CHICAGO 11, ILLINOIS, 


REALLY 


PF ourimece rae 
mons 


REMOVABLE SECTION 
cores thorough cleaning 


YOU ARE’ EVERLASTINGLY SAFE from 
Her slugs when your pipe 
is a Royalton Crown. Because of its patented 


condensing well and other unique features 
harsh impurities can't curtail your pipe content- 
ment . . . For cool, dry smoking continuously— 
no pipe quite equals a Royalton Crown. 
HENRY LEONARD & THOMAS, Inc., Ozone Pork 17, N.Y. 
CONVERT YOUR LATHE INTO A 
PRECISION MILLING MACHINE 
IN LESS THAN THREE MINUTES! 


BORING 
AR 
HOLDERS 
‘AND 
BORING 
ON FOR INFORMATION ON HOW YOUR 
IG MACHINE, TOO 


Lt PRODUCTS MFG. CO. pe 
ea 
IMMEDIATE | Send me bulletins on 
DELIVERY, Globe Miller Globe Cross Slide 
Globe Heavy Duty Bed Turrets 


My lathe 


Wt has ( power’ |) Hand cross feed. — Equipped 

with telescoping taper attachment — yest] no Cl -? 
Globe Boring Bor Holders 

O Globe Milling Vise ond Dividing Heads 

awe 

ADDRESS 

G LOBE eins tonite fasts SS cry. 


FEBRUARY, 1946 


Let your HEAD take you 


(The average American today has a choice of just going 
where “his feet take him’, or choosing wisely the 
course to follow. Let's skip ahead 10 years, and take a 
Jook at John Jones—and listen to him . « 


 Cuomeriates I feel so good it almost scares me. 

S “This house—I wouldn't swap a shingle off its roof 
for any other house on earth. This little valley, with the 
pond down in the hollow at the back, is the spot I like best 
in all the world. 


ind they're mine. T own ‘em. Nobody can take ‘em 
away from me. 

“I've got a little money coming in, regularly. Not much 
—but enough. And I tell you, when you can go to bed every. 
night with nothing on your mind except the fun you're going 
to have tomorrow—that’s as near Heaven as man gets on 
this earth! 


it wasn't always so, 


jack in '46—that was right after the war and somretimes 
the going wasn’t too easy—TI needed cash. Taxes were tough, 


and then Ellen got sick. Like almost everybody else, I was, 
buying Bonds through the Payroll Plan—and I figured on 
cashing some of them in, But sick as she was, it was Ellen 
who talked me out of it. 

“ “Don't do it, John!" she said. ‘Please don’t! For the first 
time in our lives, we're really saving money. It's wonderful 
to know that every single payday we have more money put 
aside! John, if we can only keep up this saving, think what 
it can mean! Maybe someday you won't have to work. 
Maybe we can own a home. And oh, how good it would feel 
to know that we need never worry about money when we're 
old!” 


Vell, even after she got better, I stayed away from the 
weekly poker game—quit dropping a little cash at the hot 
spots now and then—gave up some of the things a man feels 
he has a right to. We didn’t have as much fun for a while 
‘but we paid our taxes and the doctor and—we didn’t touch 
the Bonds. 

“What's more, we kept right on putting our extra cash 
into U. S. Savings Bonds. And the pay-off is making the 
world a pretty swell place today!” 


The Treasury Department acknowledges with appreciation 
* ‘the publication ofthis advertisement by * 


Popular Science Monthly 
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The basic “know how” for the 
metal-cutting 
lathe operator 


A HANDIER WRENCH 
for All- Around Use 


Not ashop kinks” book but 
an easy-to-read, easy-to-un- 
derstand textbook that starts 
at the beginning and goes 
thru each standard lathe op- 
eration, 


“The Care and Operation of 
a Lathe” (2nd ) is a 
book every home craftsman 
should have, Over 100 pages, 
224 illustrations a 


5e post 
for your copy toda 


SHELDON MACHINE Co., INC. 
Chicago 


Tenses AvANARE 


international School of Printing, Dept. 16, Troy, 0. 


| he coviogt ne spect Yo PRESSURE LOCK WRENCH 


thousands of uses on nuts, studs, 
short, broken or irregular 


a tight, 
justment 


WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 
“EVEREADY” FRESH DATED BATTERIES 
‘The word “‘Eveready’* Is the registered trade-mark of National Carbon Co., Inc. | 


SOLDERING Simp 


tool in the 
tool-kit of your car. 


BMC MANUFACTURING CORPORATION 
Binghamton, N. Y., U2S¢A: 


With HT. Transformer $9.95—Remit with order 
unless C.0.0. 


BAKER-PHILLIPS CO., 3053 Lyndale S., Minneapolis 8, Minn. 
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FAMED USS MISSOURI 
Fall-toll official scale model 
with replica of surrender plaque 


DREAM OF A MODEL . . . you 
hours of fon building It And you'l enjoy 
‘owning this fine model 


directions, diagram, tools, ov 
precision-perfect parts. Se 

inches, finished model is 21 inches long. 
Priced $12.95 complete at hobby shops. 


Send 35¢ in, coin for colorful 
32-page catalog. 


shop. Send 10 cents for 40° 
WOODWORKERS TOOL WORKS 


EASY to 
PLAY 


Order 

Yours TO-DAY 
The New Lucllen 

HARMONICA 


Moat wondesfal pocket instrument ever made is the bar 


% $2.10 
ic 


The Luellen has 10 holes, 20 notes, 
INSTRUCTION BOOK. Simple for youngest child. No notes, 


Beautiful tone. Now ready. Postpaid 
sales mor cxercaen Ten lew chart ahi everything Int 
Glades valar songs. Price $1.00, Here's our specta 
fncroductory eller: The Tastructor and the Harmonicay both 
postpaid, both for $2.69. Send Check or Money Order Today. 


JOHN LUELLEN & CO., 17034 Page Avenue, Dept. 204, Hazalerest, i. 


SWISS MADE WATCHES 


WEAR AT OUR RISK! 


‘These two Swiss made watches are 
renowned for accurate timekeeping. 
‘The men’s watch has a sturdy, finely= 
constructed chrome case, ah open. 


figure dial, genuine leather strap. 
‘The ladies’ watch is sure to evoke en- 
of its. exquisite 


thusiasm because 

daintiness, SEND NO MONEY! Just 

Pay postman for men's wrist watch 

$13.50 and for Indies’ wrist watch 
$15.00 plus few cents postage and 

20% Federal excise tax. Wear for 10 days on ou 

satisfied guarantee! Rush orders. todi 


UNITED PRODUCTS CO. 
7759 S. Halsted, Dept. WC-211, Chicago 20, Ill. 


New Thrills for Model 


UCC C Ck ESS aoverrising 
Ptsibegrefi artnet bap entree 


an ++. A “Successful Adv. Executive.” 
‘Write for Free booklet Success for Youin Advertiaing. 
GH. JENSSEN, (B) 450 E Ohio St. Chicago 11 


=¢ DON’ T penance HAIR 


May Cause Fatal oe 
Use KLIPETTE New Invention 


‘You con cause serious infection os @ re- 
sult of pulling hair from nove. Use of 
scissors is also dangerous ond im- 
practical. No better way to remove 
hair from nose ond ears thon with 
KUIPETTE. Smooth, gentle, safe ond 
efficient. Rounded points con't cut 


Dept 185A» encieua $100 for 


Railroaders! 


Hundreds of new ideas that 
will save you money and make 
model railroading more fun 
than ever! Shows how to lay 
your own track, how to make 
automatic signal systems, cul: 
verts, roundhouses, tunnels, 
switches and other modern railroad equipment. 

It’s easy to follow the clear, simple instruc- 
tions and diagrams in this new book. Shows how 
to make freight cars, baggage cars, pullmans and 
day coaches. In addition, there's complete instruc- 
tions and blueprints for building a Pennsylvania 
R. R. type locomotive. 

SEND NO MONEY NOW 
crite for your copy of MODEL RATL- 
today, and pay the postman only $2.00 
plus a few cents postage on delivery. If you pre- 
fer to remit now we pay postage. Money back if 


not satisfied. Address 
POPULAR SCIENCE MONTHLY—Dept. 26 
353 Fourth Avenue e New York, N.Y. 


POPULAR SCIENCE 


THIS EASY WAY | OFFERS LOW COST 
LIFE INSURANCE 


TEACHES PIANO, 


NO LONG HOURS 
PRACTICING SCALES 
OR EXERCISES 

PLAY SONGS 
FIRST DAY 


THIS PREMIUM HALF PERMANENT RATE 
Policy Fully P 


-up in 30 years 


NEW YORK, Saturday. Postal Life of New York, unique 
among important Old Line, Legal Reserve Life Insurance 
Companies, is again offering this special, modified policy, 
already owned by thousands of American families. You pay 
half the permanent rate until the 6th year; $2.00 monthly 
for substantial amounts of Protection, depending on age! 
$2.00 monthly pays for $1754, of life long protection at 20; 
$1142. at 40; $5.00 monthly buys $3650. at 30, etc. Propor: 
tionate amounts at other ages. You pay no premiums after 
30 years; policy fully paid-up and in force your entire life, 


For your convenience we print below a coupon that can be 
lipped and sent to Postal Life, Full information, rates ec 
will be sent to you promptly, There is no obligation to buy 
but we advise immediate action, Life Insurance is vital to 
your future and your family’s welfare. Postal Life Insurance 
Company, $11 Filth Avenue, New York 17, N. 


Postal Life Insurance Company 
511 Fifth Ave., Dept. D-542, New York 17, N. Y. 


Mail races and full derals about your "$2.00-per 
ont, 30-Payment Life Policy xt my age. 


| Name 
Occupation Due of Birth 
Address 


2 for OFFER 
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COMPLETE 


jct Number, if any 


Mention Popular S 


Do Your Own [* 
SURVEYING 


No previous 


nce Monthly 


RUBBER [owas 
MOLDS £6é 


ieteting ee 


Mfd, and Guaranteed by 


FENTON CRAFTS, Fenton, Mich. 
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BOOK BARGAINS / 


EVERY ONE _ 
AN UNBEATABLE VALUE! 


Prepared by the Editors of POPULAR SCIENCE MONTHLY, these great vee 
are bursting with up-to-the-minute information, pictures, eedis ja- 
grams that will save you both time and money! You need not he: 

tate to order one or all for your own enjoyment or to use as gifts. 
We guarantee complete satisfaction or your money back! 


FIX IT YOURSELF 


Home repairs made easy. Be your own 
handy-man! Simple directions and casy- 
to-understand diagrams show how to fix 
and repair furniture, electric outlets, win- 
dows, doors, leaky pipes, floor boards, 
chimneys, boilers, weather proofing, and hundreds of ott 
construction and repair jobs around the house. You will 
surprised how easily you can do things after reading “Fix 
Yourself.” 256 pages, 163 helpful illustrations, complete | 
dex. De Luxe edition. 


TINKERING WITH TOOLS 9 

3 Wh ¢ 

It’s easy to do your own repairing—and lots of fun a Ols 

besides — if you follow the simple instructions in 

this big new 260-page book! Everything you need 

to know about carpentry, plastering, plumbing, painting, masonry, 
shingling, wallpapering, electric wiring, etc. De Luxe edition. 


THE HOME CHEMIST MODEL RAILROADS 
Shows you how to set up an inex- A practical handbook for the model 
pet i ! lete i 


jing locomotive, cars ani 


friends with chemical tricks, stunts and magic. equipment, constructing scenery, laying ou 
192 pages. De Luxe edition, track, etc. 258 pages. Full cloth binding. 
ELECTROPLATING DECORATIVE 

How to set up and operate a com- METAL WORK 

plete home electroplating workshop! How to make scores of fascinating metal articl 
Shows how to handle household and auto fixtures, Shows how to do your own spinning, inlayi 


silverware, jewelry and tools. 260 pages, over 150 
diagram: 
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BLUEPRINT READING 
MADE EASY ont 198 


A ready-reference encyclopedia for 
men who work with tools, complete in 

one huge 596-page profusely illustrat- 

ed volume. It can save you time and labor, help you to do all 
types of shop work more quickly and easily. You have to know 
how to read blueprints for welding, carpentry, plumbing, ma- 
chine work, tool making, aviation mechanics, engineering, 
etc. Was $2.98-YOU SAVE 40% IF YOU ACT NOW! 


EVERYBODY'S RADIO MANUAL 


How to build and repair your own radios — tiny 
portables, F-M receivers, radio-phonographs, short- 
wave sets, recorders, wireless record players, etc.! 
‘Written in simple, non-technical language with a 

wealth of drawings, diagrams and wiring circuits that make every 

tep easy to follow! 256 pages. De Luxe edition. 


Aa BOOK OF FORMULAS 


Recipes, methods and secret processes. Make your 
own glues, cements, cleaners, polishes, enamels, 
paints, cosmetics, dyes, inks, toothpastes, soaps, photo 
chemicals, oils, lubricants, and scores of other articles 
for home or business use. De Luxe edition. 


SEND WO MONEY NOW! 


POPULAR SCIENCE, Dept. 26 

353 Fourth Avenue, New York 10, N. Y. 

Please send me the book(s) checked below. 1 will pay postman the price shown, 
as few cents postage, 00 You guarantee complete satisfaction oF 

{may return book in 10'days for full refun: . 


ORK r voursr . . . . $149 TINKERING =... . . SLA9 


NAME __ 
ADDRESS. 
city. ZONE  — 


(CiCheck here if you remit now, and we will pay postage. Same refund guarantee, 
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machines “costing 


‘many mes’ a 
much, NOE A TOY. 


fe GAbcET. Sub- 


Stantially made of 2 


‘rnized design 4 

Biber ene ea, oe ponte oon 
lsy"for 

‘AS THE 


Tracts, muitlplies, divides—couats Up fa 
to'ten ‘million, Pays for itself over 
in alata 


CALCULATOR MACHINE co. 


fe, Box 248, Dey 
Your Calculator te i 
‘ne a once (C.0-D.) or (1 am encloai 


looking tor. Send 
$2.50) 

Name. 

Addrons 


city 


(Mfrs.) 
DEPT. 463, P.O. Box 248, GLENVIEW, ILL. AGENTS 


FREE TRIAL 


“$50 
FREE!! 
-Mchblercbherled 


beautiful rieh-look! therette 
Case—at no extra 


‘Does the Atom Bomb 
Explain Bible Miracles? 


According to Edwin J. Dingle, world-re- 
nowned geographer, honored by leading geo- 
graphical societies, the power of the atom as 
disclosed in the atom bomb, is small compared 
with little known and seldom used powers of 
the human brain. He maintains that man, in- 
stead of being limited by an average man 
power mind, has within him the mind power 
of a thousand men or more, as well as the 
energy power of the universe, which can be 
used in his daily affairs. 


According to him, this sleeping giant of 
mind-power, when awakened, can make man 
capable of surprising accomplishments. It is 
as amazing as the atom bomb is compared 
with former sources of energy. Many thou- 
sands of people throughout the world have 
already tried his methods. Many report im- 
provement in power of mind, achievement of 
brilliant business and professional ~-success. 
Others report improvement in health, increased 
strength, courage, poise or energy, or a more 
magnetic personality. 
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He tells how he found these strange methods 
in far off and mysterious Tibet, often called 
the land of miracles by the few travelers per- 
mitted to visit it. Here, he discloses, he learned 
rare wisdom and long hidden practices, closely 
guarded for three thousand years by the sages, 
which enabled many to perform amazing feats. 
These immense powers, he maintains, are 
latent in all of us, and methods for using them 
are now simplified so that they can be used by 
almost any person with ordinary intelligence. 


As pact of a great movement to make his 
methods available to more people, a 9000-word. 
treatise is offered absolutely free for the time 
being. It reveals many startling results. Read- 
ers of this announcement can get their free 
copy by sending a post card or letter to the: 
Institute of Mentalphysics, 213 S. Hobart Blvd. 
Dept. W-509, Los Angeles 4, Calif. Readers are: 
urged to write promptly, because this offer 
may be withdrawr at any time. 


Ady, 
POPULAR SCIENCE 


PUT THIS “WAR VETERAN” TO WORK 47730253" 


Now that priorities have been lifted, 
READ MOTO-TOOL'S RECORD 3 
Long before Pearl Harbor Dremel Moto- 
Tools fad) Won) theip spurs in tool 
hone workshops. 


ry little ‘midgets. 
ONLY, MOTO-TOOLS HAVE 
ALL THES! 


‘A FEW OF THE JOBS THAT 
MOTO-TOOL CAN DO FOR YOU 


“DONT WORRY, JIM. WE CAN 
FIX UP THOSE SKIS 
GOOD AS NEW WITH 
WELDWOOD GLUE!”) 


‘When you want to fix things fast . . . re- = 
member Weldwood Glue. It’s quick to mix WELDWOOD 
++ + easy (0 use... tremendously strong . PLASTIC RESIN 


stain-free.. . rot- proof... -and permanent. At WATERPROOF GLUE 
hardware stores, lumber yards, chain stores. Unrrep Stars Purwoop Coxronarion, New York 18, N.¥. 
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RENEW VALUABLE EQUIPMENT WITH 
CITIES SERVICE 
PRODUCTS 


CITIES SERVICE RUST REMOVER 


(Quickly and easily cleans rust or core 1) 
reson tm _ 


Z 
16 oz.—65¢ f] 
1 gal. 


Send In Your Order Now for 
CITIES SERVICE 
ANTI - CORRODE 


4 and corrosion AND KEEP THEM. 
neh. 


exceptional lasting qualities, Ideal for tools and equip. 
‘meat: Dip, bewsh or spray. This i your opportuni 


1 gal.—$1.75 


CITIES SERVICE SOLVENT No. 26 


product that quickly and safely 
Hl, grease, paint. varnish. arbor 
‘hex. from metals, porerlain. 
Ano removes oxides from 


10., 403 New York Ave., 


ancient chek of money order for % 


NAME 
ADDRESS 


FOR ALL THOSE PIPE REPAIR JOBS 
NO MESS—NO WASTE 


607. Western Ave, Chicage 12, 1. 


START YOUR OWN BUSINESS! 


‘Amazing Postwar Development, Now tv 


Be Ra ey 


‘Exremence weeDeo! 


1 OUT OF 8 ADULTS 
DIES OF 


CANCER 


YOU MAY BE THE ONE 


GIVE! 


Eminent scientists lack funds for 
experiment . . . cancer clinics are 
starved for equipment , . . money 
is needed to care for advanced 
cases. 


Five million dollars a year mi 
‘cut the deaths from cancer. Might 
save you, one dear to you. Yet 
Americans give less than one 
million dollars. Do your part! 
Send us anything from 10¢ to 
$1,000. Every bit helps! 

Uf you are a resident of the Met~ 

ropolttan area of New York, 

fend rar conrvbtrn to Newt 


‘York City Cancer Commitcee 
130E. 66th St, N-Y 21, 


AMERICAN CANCER SOCIETY 


350 Fifth Avenue, N.Y.17N.Y. 


POPULAR SCIENCR 


WELD IT YOURSELF! 
SAVE TIME—SAVE MONEY 


with the Portable 


‘pe? your own welding and brazing! Any 
metal—iron, steel, bronze, brass, aluminum, 
etc. Just plug the Magic Wand Welder in on 
any 110-V, 60-cycle AC line and make all kinds 
of metal repairs that now cause you incon- 
venience, delay, expense. Do electric flame 
torch and metallic arc welding, brazing, light 
and heavy soldering, all with this one handy 
outfit, Six ranges of welding heat. A complete 
professional welder, consisting of heavy-duty 
transformer built into a sturdy, shock-proof 
carrying case, 15-amp. polarized outlet plug, 
electrode holders and a supply of brazing rods 


fluxes, extra carbon electrodes, welding helmet, 
instruction manual, etc. Weighs less than 30 Ibs. packed. 
Quickly pays for itself in savings. If your hardware dealer 
Or automotive jobber hasn't the Magic Wand W. 
write us. 


$340 


General Sales Agent 
Dept. E, 105 Duane St., New York 8,N.Y. 


FOR HOME ASSEMBLY 

utsto-Pit Parte & Aveo’, 

delivery, Sand a Uetalledilustrated information 
KAYAK BOAT CO., BOX 387 A—ROSLYN, Lil, NEW YORK 


‘CAPE COD CHAIRS 
TRELLISES 
[ARBORS FENCE PICKETS 


HOW TO BUILD 78 RADIOS— 


PHONOGRAPHS—OTHER SETS! 
“Radio For The Millions’ —$1.49 


This lant Book brings you 648 plctures and wiring diagrams 
Blus Complete instructions fer bulging no eas than, 7 
phonographs and" combinations! Imagine! 2 pages 
ving step-by-step detalls on building an 8-tube' FM receiver 

‘way radio station, bleycle. radio, floor lamp sct,. vest 
Pocket portable, midget |AC-DC set, “superhet. high-fidelity 
Amplifier. all wave receiver, -home recorder. ete. What's 
More, there are scores of handsome cabinet suggestions and 
Tull details on trouble-shooting’ 

SEND NO MONEY! ORDER NOW! 


POPULAR SCIENCE, Dept. 26, 353 4th Ave... New York 10. N. Y. 


Every Ambitious Man in Industry 
Should Read this Free Booklet! 


“FORGING AHEAD IN BUSINESS” cont 
FACTS for all thoughtful, forward looking 
men; it has a message of particular interest to 
technical men. 


This 64-page booklet, of which more than 
3,000,000 copies have been circulated, out- 
lines a definite plan of training for your future 
progress in industry. 


Said one man who had sent for it: 
“In thirty minutes this booklet gave me a 
clearer picture of my business future than 
T have ever had before.” 


Fill in the coupon below and this helpful man- 
ual will be sent to you by mail and without cost. 


ALEXANDER HAMILTON INSTITUTE 
Dept. 370, 73 West 23rd Street, New York 10,N.¥. 
In Canads, $4 Wellington St., West, Toronto, Ont. 


Please mail me x copy of the 64-page book— 
“FORGING AHEAD IN BUSINESS.” 


If You’re Successful 
DON’T READ THIS 


Bot if you ore not SUCCESSFUL . . . if 


haven't the money you wont . ... if you ore 

ancing in your wark ot you think you sho 

in CAREERS con help You. Don't 

Moe tame alle foraeticgsed cater es 
wish ‘to SUCCEED in your chosen profession—act 

ww! Don’t go through another yeor uncertain ond 
Sissotisfied. MAKE THIS YEAR YOUR BEST. 

Write today for complete details. 


CAREERS 


Dept. S. 117 East Colorado St., Posadenc 1, Calif. 


CY jog 


The Double Action 
Fire Extinguisher 


C-D/Fog smothers and “freezes” 
flame with one swift blast of car- 
bon dioxide. Equally efficient 
hot or sub-zero weather. 
larly effective on flammable liquid 
and electrical fires. The General 
Detroit Corp.. Dept. 14-F, 2270 
E, Jefferson, Detroit 7. 

150. size 


When Writing Advertisers 
Please Mention Popular Science 


GUM GRIPPER 


ese TIGHTENS 
eee FALSE TEETH 
bed cosT 


BATTERIES 


Flashlights & Batteries T YOURSELF—AT HOME 
At doll cant nppty, snd 42.0 5 Dap 
tne sates tng wa Cnr, ee Yor 1. 
SUSALITE RedHond Sat Fem 
CRUST tor ibe sts 


RADIO PARTS GRAB BAG 


PICNIC STOVE and 
TRASH BURNER 


‘Tree stump, of durable 
reinforced Haydite con 
il, 


crete with grill, charcoal 
pan, grate. Burns trash 
ately. 


Only $29.45 
Fevight prepaid east of 
Roce, : 
For devcriotive circular write to 
W. 0. JOHNSON CO, Omaha 6 Neb. 
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BREATH TAKING BEAUTIES: 
1M FULL COLOR FOR ART STUDY/ 


Thing tl 
Feastfal Hollywood 
Miadls 90 tel 
otovely they take 
Sour breath away 


im Specie Combination Gfer--Two exuute trans: 
dels and sqnutional Heyes 
OTH FoR ONLY #350 


Get anything you want 
‘Out of lifenow. Domi: | 
‘others. Rise to suc: 
position. Attract | 
friends, Learn how to use the magic powers inside 


SHIP MODEL 
MAKING 


New book shows how to make any model 
Shows the short cuts, kinks, time-saving 
methods of experts. Complete plans for eor- 
ffeous galleon, clipper ship, ete. Almost 100 

ey illustrations. Pull cloth bound $1.00, 


lar Sclence Monthly, Dept. 26, 352 
Fourth Ave., New York. 


Open for yourself new 
world opportunities 4 
another language 


PHONE 


The post-war world will belong 
19 the (wo-language man and woman, 
‘They will be able to take advantage 
of epporcunicies wherever the: pros: 
pects are brightest, the pay highest, 
the work more interesting. 
LINGUAPHONE 
Conversational METHOD 


Prepares you, im your own bome, (0 SPEAK 
aay one of 2 

SPANISH GERMAN 
PORTUGUESE RUSSIAN ITAUAN 
NORWEGIAN — FRENCH ‘SWEDISH 


and 20 other langu: 
You learn chrough natural, everyday conver: 
tation. First you LISTEN to the clear voices of 
hative teachers... they speak to you as often 
5s you wish.-You REPEAT whae they say-- 
SHV and answer questions, and 
Sceually ‘aware, You are ‘conve! 
Endorsed by leading educators 
sands of schools and colleges, and by Army, 
Navy, Flying, “Signal. and “other Servicer, 
PLintwaphoue is uniques it bat mo equal? 
SEND FOR FREE BOOK. Save time, work and 
money be 
LINGUAPHONE INSTITUTE 


\LINGUAPHONE INSTITUTE | 
| SWA-RCA Bldg., New York 20,N.Y. | 

‘Without cost or obligation please send | 
1 me the Linguaphoae Book. 


MATHEMATICS AND CALCULATIONS FOR HOME STUDY AND REFERENCE 


GOOD NEWS! 
figure correctly, 


Sha covering c couplets review of practical erithsciis-—with example 
eluding mensuratlon—plane and solid. geometry—trigonometry—algebr: 


calculus—ELECTRICAL and MECHANICAL SHOP 
CALCULATIONS—practical . tests—reference tables 
and data—how to use the slide rule—100 pages— 
550 iMlustrations—pocket 

Highly endorsed. Let. us 
trial.” Price $2, postpaid, 


il you copy for free 


FEBRUARY, 1946 


THEO. AUDEL & CO. 
49 W. 28rd St, N. ¥. C. 


tral. It 0. K. 


Mail Audel’s Mathematics on 7 
otherwise I will ree 


Your own business! 


business and get your sI 


1U NEED in dl 


60 Proved Money 
—Making Ideas! 


Big businesses grow from 
small starts. Years ago a 
man started $300 and 
built a $1,000,000 ham- 
burger business... A 
can of soup started a 
$200,000,000 fortune 


IN THIS BOOK YOU 
LEARN HOW TO START: 


an employment agency 

=a"subseription ‘agency 
Collection agency 
entertainment bureaa 
‘eavel bureau 
direct-mail business 


an oil burner service 
Kahostess service 


camera exchange 
‘Gurise camp 
photo business 

Ta delivery service 

=a Sharpening business 
Shopping newspaper 
typuan service 


All of these and 37 more are 
completely explained for you! 


Mail Coupon 


"| WOULDN'T WORK FOR ANYONE ELSE 
IF THEY PAID ME $1000. A WEEK™ 


Your own boss! . . 
dreamed of this for years, never felt ready for the big jump. 
But NOW there’s a simple proved way to set up your own 
are of the coming 
biggest in America’s history. You'll find ALL THE HELP 
great money-making book— 


. Maybe you’ 


g expansion, the 


HOW TO START 
YOUR OWN BUSINESS 


s so practical you'll never let it out of 
reach! You take your pick from 60 proved, sound businesses— 
all described in rich detail, You find out how much money you 


need to start . . . where w find customers . . . what kind of 
training you need . . . how to advertise . . . how to add new 
business. You learn the pitfalls to avoid, too. You discover 


which field is best for che bi: and which for the small town 
- learn what fees to charge. YOU READ WHAT TO DO— 


WHERE TO DO IT-HOW TO DO IT! 


Scores of these money-making ideas require little or no capital, 
need no inventory of merchandise, can be started in your spare 
time. No matter if you like desk work, radio, electricity, selling 
or farming—you'll find a fime-tested idea in this book for you! 
And all chis vast material is jam-packed into one meaty book 
that gets down to real live cases in the first sentence! 


Send No Money Now! Examine Book Free! 


Imagine getting a volume of nearly 200 pages, 614 x 914", dur- 
ably bound in cloth—all for ONLY $1.98! And you don't risk 
a dime. Just mail coupon below. Deposit only $1.98 plus tew 
cents postage with mail man when your copy comes—or $2.48 
for the handsomely bound DeLuxe edition, Read it for 7 DAYS 
FREE! If ic can't make money for you, return it in 7 days tor 
full refund. Be sure to ACT NOW-before all the books are 
sold out! Mail this coupon today! 


OREMOST BOOKS, Dept. 26 

104 East 26th Street, New York 10, N. Y. 
Spod "How 0 Start Your Own Business" in edition 
pipet DeLuxe Edition, $2.48 | Renular Edition $1.98 


Pay postman price plus postage. If not delighted, 
may return book within 7 days for full refund. 


NAME. 
ADDRESS 


ZONE... STATE. 


TODAY! 
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FOR ONLY 


f=) IDEAL FOR AUTOS - HOME AND FARM REPAIRS $23 59 


DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY—/ tenance: 

‘Mechanics; Machine Shops; Foundries; Auto, General Repair 

cd Jab Weldteg opt al ting the DYNAMIC finde tndepenonte WA VANLABLE 

and useful that they cannot afford to be without If inexperienced, you 
can easily learn to do a variety of high grade wel jobs by following WOW 


‘Once you see a DYNAMIC in operation, you won't wont to be without it, 
Its simplicity will amaze you. In a yeor the DYNAMIC only costs you 

about 6c a day. Helmet, rods, cables, holder and operating instructions, rIEC] 
etc, furnishe . 


- » wae nt . . Write Today 


3 2 \ 3 for 
This portable DYNAMIC WELDER—easily carried to the job—con be op- Particulars 
erated from any convenient, properly wired 110 volt, 60 cycle line. Can 


also be supplied for 220 volt, 60 cycle operation ond for other voltages Get details on 

‘and cycles at slight additional cost. Works on IRON, our 10 
STEEL, BRASS, BRONZE, AND OTHER METALS—has 8 trial offer 

metallic and corbon orc welding heat stages—does 
work you would think only possible with larger more 
‘expensive machine. 


DYNAMIC WELDER Co. 


13 EAST 23rd ST., GB, CHICAGO 16, ILL. 


WOULD YOU GAMBLE 3c TO WIN HAPPINESS? 


THREE CENTS—the price woman who is in a rut 
of a postage stamp—is not financially and mentally, the 
much of a gamble, and the cost of a postage stamp may 
stakes are high! alter your whole life. All 
If you are discontented, you are gambling is 3c—so 
unhappy, not getting ahead you can't losi 
+». ff you are worried about Tm, Mayan Order wit be. glad 
piaing ‘living costs end what book, Mayan Mysteries, which ex- 
you are going to do when Plaina Mayan teachings: Tt tells of 
the war is over . . . if you the surprising accomplishments ot 
‘want, $0 :fael eauel ta cthiee Soumie power on YOUR side. ‘There 
People mentally and finan- is no obligation in mailing the 
scially . . . then you will coupon,” You decide for. yourselt 
AyaEE 40 Keno! pometiinae what to, do after you read the 
about tne easy to use prin- dad wa ane wes 
ciples of self-improvement for, a. Better "life -DO SOME- 
taught by the Mayan Order. THING, Mall coupon Now. 
‘Many people who have used er 
this secret, system claim |, rhe Mate Ora ty TIME MAYAN ompR] 
wonderful improvement in awn, brilliant’ radio personality | OX aio. Depte 126 
mind power." Some give froausbanr‘ar meas donc? |” "| san antnt, Teas 
credit to Mayan teachings | 
for helping gain new love ditional wisdom of that mysterious 


1 
1 
| Z.want you to show me what ! 
Egret ron eee eh | 
from wives or husbands. race of astrologers and temple | done for others. Pi send | 
Many say that now, for the builders, the ancient Mayans of TE your coe aes ll 
first time, they can face the Mexico and Central America. They | Unstevers “<r "° Sigation | 
1 

1 

1 

1 

J 


future with confidence and deal with the problem of making | 
without fear. Others tell of PRAYERS work; how to use your j Name 
astonishing new health. subconscious mind, and thousands 1 

‘The Mayan Order is a se- of other practical, helpful sugges- | “““**** 
cret brotherhood which bas- tions. 
es its teachings on the tra~ If you are an average man or 
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Would you 
pay me 2¢ if t 
made you your 
OWN BOSS! 


“Pm offering you250 Money-Making 
Ideas fora business of your own” 


Do you want to wo into business for yourself? Wha 
type of busine: ou operate? How, When, 

ere shoud you start? Now--yoc have the chascs to set 
the answers to questions like these. 


OPPORTUNITIES TO SHARE 
By A. ©, CHAPMAN 

Atlaat! Here in your opportunity to get 

‘© practical, complete, inside guide that 

will eauip you to net intelligently, and 

Eonfidently’ to bee 

tight 5 2 | 


avoid the pitf 
all the do's and don'ts, ques! 


Answers you must know to become in 


dently successful. Tells you what decisions to make | 


‘worth price of book. 


Hundreds of POST-WAR Opportunities 


Mento Shas 
ACT IM 


i Stay Examination Offer 


10 MONEY. Mailnameandaddress 
OF 


* a Bt 
Paty Ary 

Tavern You're ever gets 
aah tebe. weveerret pasteat 
ie DONE WAIT! ORDER NOW? 
The INVENTORS GUILD 
2'East 39th St., Dept. 12 


Pi INVENTORS GUILD, Dept.12 
2 East 39th St., Kansas City 2, Mo. .| 
Please gend me your 625-page book “Orroruxrries 70M | 
Hani with the understanding that € not satisfactory, 
an return it within 6 days of delivery and my money 
Wilber 
O Please send C.0.D. 


FOR THESE VALUABLE BOOKS 
NOW! 


SEND AND CALCULATORS 


adi Formulas & Data Book No; 37.752 10¢ 
Dictionary of Radio Terms No. 37-751 
Radio Cireuit Handbook No. 37-753. 


Radio Builders’ Handbook No. 37-750. 10e 
Simplified Radio Servicing No, 37-755 .. Ye 
Radio Data Handbook No. 37-754 se 
ALL'SIX BOOKS No. 37-799 75e 


A. F. Resonance and Coil Winding 
Caleulator. No. 37-955. 

allel Resistance and Series 
acitance Calculator. No. X37-960. ...28e 


ALLIED RADIO CORP. 
833W. Jackson, Dept.7-8-6,Chicago7 


ALLIED RADIO 


EVERYTHING IN RADIO AND ELECTRONICS 


Ideal Gift for 
Your Service Man! 


Gold 
Se" Circatar ‘ot Service 
EDWIN W. LANE CO.,. Dept. PS, 32 W. Randolph St 


chi 


a0 1 


“Radio For The Millions” Shows 


HOW TO BUILD 78 RADIOS— 
PHONOGRAPHS—OTHER SETS! 


This giant book brings you Git 
flere ntrachions for blldion 7B radigg and phpnont 

ine 198 panes of step-by-step details on bull 
bea sea ay do ation bet radi, 
lamp set, vex pocket portable, midget AC-DC set, superhet, 
hip sy smpiiee all wave receiver home Reorder, et: 
What's more, there. are scores of handiome cabinet supges- 
ions, a dual turntable: phonograph, tube tester and full 
tals 'on, troubleshooting’? So order mowsend no money? 
When book arrives. pay postman only’ $1.49. plus. postal 
charges for regular cake ion, of $1.98 for handsomely bound 
Dekxe edition, If after 7 day Free Trial you aren't de 
Tighted: recurn ie for full refund. Weice now tot 


POPULAR SCIENCE, Dept. 26, 353 4th Ave... New York 10, N.Y. 


When Writing Advertisers 
Please Mention Popular Science 


IN THE DARK 


ew improved formula—makes anything glow ip 
the dark like magic! Applies easily with a brush 
to any surface. Dries quickly. Glow ah. 
Lasts indefinitely. Will not rub off, Magi-clo 
{s supplied in concentrated form. Use as much 
or as fittie as needed. Has 101 different uses, 
Taeal for light switches, clock dials, house num= 
bers. toys" ornaments’ Jewelry. dash boards, 
Photo ‘dari ‘room equipment. fish files, camp 
Equipment. eun sights, Rowers, ties, ete. Every~ 
one {nthe family can ase and enjoy MAGI-GLO, 
Safe for children. "Send for your kit today! 
‘SEND NO MONEY! 


MAGI-GLO Bier 


POPULAR SCIENCE 


This One 


NAN CA 
SR-FHD6 


ZQU5-X: 


EYE-GLASSES by MAIL ene 


Ss 


‘Send No Money! 95 

arc | ARN 

Fr Seine Sait Test Chart and Catalog, Writetoday. 

U.S.EVE-GLASSES CO. 8232 SS2*2sieaerise 

Thanks, (can eat Steak again! 
Y 


REFITS and 


y RELINES 
DENTAL PLATES! 


Lasts for Months! 


FIT-RITE quickly makes loose, slipping, clat- 
tery dental plates fit anualy and com: 
Eat, talle and laugh naturally and confidently i 


FIT-RITE. you apply=at Home 
tnd be inoue auth whet har dang aed 
aa Pafaloe wth fool aa cere, No fees, 
Bomuueo hing. Nt pare per 


FIT-RITE IS 100% O.K. 
OM ANY DENTAL PLATE 
EIT_RITE won't harm any dentore ot your 

gums, Tasteless, odoriess, sanitary —cl 
uth and bea prevent gam 


nthe 
EVERY APPLICATION GUAEAN 
rae INTHS or NO COST. 


SEND NO MONE 


Vsecounon below. 
tO%E amatection guaranteed 


FREE TRIAL Offer! 


‘Send fora tube to- 
Fay for only $1.0. 


SPECIAL generous package of dental plato 
cleanser included abea Rrciy res is, 
Brushless RKS LIKE MAGIC 


lense 
will not harm any denture. Try Fit-Rive Best 


a FIT RITE c0. 3872 MLWAUREE AVENUE 


‘Chicage 22, Me 
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PLL 79 
uild cr 


AMAZINGLY SIMPLE PLANS 
for PRACTICAL PROJECTS 
You will have no trouble in work- 
mit the plans detailed in the 
Manual and you will get a 
them, 


id 
money for you, t jobs and 
repairs for neighbors and friends, 
kinds of 


NO EXPENSIVE TOOLS 
or MATERIAL NEEDED 


The tools you have To the 


ectrical devices 


INSECT 
WILLERS: 


.. workshops and” scrap 
jeing able to mal 


Electric Bicycle Pusher, ete. 


SEND NO MONEY—BUT 
Send 1 posteard with 


LEJA MFC. (0 
ee 
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‘ABOVE — 16" x 6’ South Bend Toolroom Lathe 


RIGHT —9"x 3" Model A, 12 Speed Bench Lathe 


Among men who know machine tools best, 
South Bend Lathes hold unchallenged 
reputation for fine performance on difficult 
jobs in the laboratory, toolroom, and pro- 
duction shop. Accurate, versatile, powerful, 
they handle close tolerance work with speed 
and efficiency. They have a wide range of speeds and feeds which 
make them practical for machining all classes of materials from 
plastics to the toughest tool steels. Their built-in safety features, 
ease of operation, and ruggedness recommend them for manufac- 
turing, repair, maintenance, and experimental work. Made with 9” to 
16” swings and bed lengths to 12’, prices start at $110.50, f.0.b. factory. 


an 


Lathe Builders Since 1906 


SOUTH BEND LATHE WORKS 


456 EAST MADISON STREET - SOUTH BEND 22, INDIANA 


SOUTH 
BEND 
LATHES 


PRICES 
(Less Elec. Equip.,F.0.8, Factory) 


BENCH LATHES 
(Bench Not Included in Prices) 


9" x3’ Model C, 6 Speed $110.50 
9°x 3’ Model A, 12 Speed 239.50 
10° 3’Quick Change Lathe . 588.00 
10°x 3’ Toolroom Lathe, . . 787.00 


FLOOR LATHES 
(Enclosed Underneath Motor Drive) 
13°% 5’ Quick Change Lathe . $ 900.00 


13°x 5'Toolroom Lathe 1202.00 
14/4" x 5’ Quick Change Lathe" 1095.09 
14%4" x5’ Toolroom Lathe, . 1410.00 
16" x 6’ Quick Change Lathe . 1251.00 
16"x 6! Toolroom Lathe 1603.00 


Write for FREE catalog which illus 
trates South Bend Lathes in full 
color and gives detailed specifica 
tions. No obligation! Please state 
size of lathe in which interested. 
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ef THE NATIONAL EDUCATIONAL ALLIA 


PARE for @ better job—be chead in the coming competition 


for 
about 


by the National Educationel Alliance 
‘eat universities as Harvard, Pittsburgh, M. I. T., 
Columbia, Notre Dame, Princeton, Chicago, Stanford and dozens 
of others! All 57 famous courses are available to you in book 
form—in 10 superb, brilliently illustrated volumes—The Popular 
Educator Library—at amazingly low cost! 


——— 10Volumes « 57 Courses 
—— OPULAR 1585 Lectures 
PUI EDUCATOR PREPARED BY 61 EMINENT 
POPULAR DUCAT PUCATOnE: 
POPULAR JUCATOR LIBRARY SELECTED FROM 47 GREAT 
UNIVERSITIES! 
POPULAR EDUCATOR] §| LIBRARY 5120 PAGES! 


z| 2437 PICTURES! 
ROPULAR || | ED Bj UIBRARY See Reverse Side of Attached 


es 
Flap for List of 57 Courses! 
EDUCATOR (ae uy A P 
i 


LIBRARY 


‘ Organized to Help Mil- 
lions Broaden Their Knowledge and 
A Increase Their Earnings, the Alliance Of- 
fers You These 57 Easy Reading Courses 
ata “Miracle” Bargain Price! 


HINK what these courses can mean to you today, when Amer- 
ica stands on the threshold of the greatest boom of all time 
Industry is ready to spend seven billions in plant expansior 
railroads, another billion and a half. Pent-up demand for elvilian 
goods is unprecedented in history! But, while peacetime oppor- 
(tunities will be richer than ever, competition for the better jobs 
POPULAR will be keener than ever. Whether you're a shop worker, ex-service 
man, or white collar worker, you can get a head-start in the race 
LCATOR by acquiring now this higher educational background that opens 
the way to greater earning power. These 57 Reading Courses, pre- 
| LIBRARY pared by experienced college instructors, cover a great range of 
subjects. An education of this scope would ordi- 
—_ = narily cost you thousands of dollars and years 
; 4 = devoted to school and college. Yet through the 
nr's greatest bargain in education’ Popular Educator Library you can educate your- 
hie opinion of over 400,000 men and self quickly in your spare time at home—at a cost 
nen who are already enjoying of only a few cents per subject! 
0 87 home study courses, ""T paid 


D for Course. iit Apcounting. Learning Made as Enjoyable as Reading! 
ich would not compare in any way These 57 Courses are as enjoyable as reading a popular 
i the wonderful lessons in the Al- picture magazine. ‘They are so varied in appeal, so ab- 

Sorbing in interest that you will devour the lessons with- 
out realizing that you are “studying.” Every Course is 
carefully graded and easy to follow. Every’ illustrated 
Tesson is short enough to be absorbed in a few minutes, 
0., Springfleld, TH. "The lan- Your mind retains what you learn without effort—and 
courses alone are worth more opens to new horizons, new achievement, and greater 


n the price,""—J.C.L., Alberton, P earning possibilities than you have ever envisioned, 
"As near to full class room ma occas i you ha nvi 
EDUCATOR, 


(fez TAM (LCE TA MMI 


nal course in such a short time.” 


it is possible to gi 
E.F.. Houston. Tex. 


Every doctor in private practice was asked: 


—family physicians, surgeons, specialists... 
doctors in every branch of medicine— 


“What cigarette do you smoke?” 


m4 : 


According to a recent Nationwide suri 


More Doctors 
Smoke Camels 


than any other cjeurctte/ 


Not a guess, not just a trend... but an actuai fact based 
on the statements of doctors themselves to 3 nation- 
THE aa ally known independent research organizations. 
“T-ZONE" TEST 
Yeo doctor was asked... along 
with thousands and thousands of 
other doctors from Maine to California. 
And they've named their choice 
brand that more doctors named as their 
smoke is Camel! Three nationally known 
independent research organizations 
found this to be a fact 
Doctors smoke for pleasure just like | 
the rest of us. They appreciate mildn 
they too enjoy the full, rich flavor of 
expertly blended costlier tob 
time you buy cigarettes, try Camels 


he 


The “T-Zone"—T for 
T for throat—is your own 


and your thre 
cigarette tastes bes 
and how it affec 


an decide whi 


